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EXECUTIVE SUMMARY

The Sampling and Analysis Plan (SAP) for the Dutch Boy site was prepared in fulfillment
of the March 26, 1996 Unilateral Administrative Order issued by the U.S. EPA to NL Industries
Inc. (NL). The Order requires NL to establish site security, conduct sampling, and address lead
contamination at the site and in its vicinity.

The SAP outlines the sampling and analysis needed to identify the extent of soil lead
contamination at and in the vicinity of this site. Quality assurance and quality control procedures
to be followed for both the field and laboratory activities are also provided in the report. Data
collected pursuant to the SAP will be reviewed with previously collected data from the site area
to make conclusions regarding the extent of soil lead contamination.

Sampling locations and activities are discussed within the SAP. It is anticipated that over
400 environmental samples will be collected and analyzed during implementation of the program.
On-site samples will be collected and analyzed for total lead A subset of on-site soil samples will
also be analyzed for volatile organic compounds and petroleum hydrocarbons (depending on the
results of laboratory screening) and asbestos. Off-site sampling extends along eight radii, up to
1,600 feet away from the site. In addition, off-site sampling along the roadways (parkways)
adjacent to the site is also proposed All off-site samples will be analyzed for total lead In order
to institute the sampling program, access agreements are being obtained from property owners
within the sampling area.

A second phase of sampling may be needed if the current plan does not define the extent
of site-related contamination. After the sampling and analysis efforts are completed, an "Extent of
Contamination" report will be submitted (planned to be sent March 1997)

- 1 - E N V I R O N



I. INTRODUCTION

A. Background
On March 26, 1996, the United States Environmental Protection Agency (USEPA) issued

a unilateral Administrative Order (Order) to NL Industries, Inc. (NL). The Order pertains to the
property located at 12000 to 12054 South Peoria Street and 901 to 935 West 120th Street in
Chicago, Illinois (the "Dutch Boy Site" or the "Site"). The Order requires NL to investigate Site
related contamination and to conduct appropriate removal action activities. NL has retained
ENVIRON International Corporation (ENVIRON) to implement the removal action requirements
specified in the Order.

The scope of work to be performed is specified in Section V.3 of the Order. In fulfillment
of Section V.3.1 and V.3.2 of the Order, ENVIRON submitted a draft Work Plan for USEPA
approval for performing the removal activities set forth in the Order (the Removal Action Work
Plan, "RAWP") The draft RAWP provided a general discussion and schedule of the following
major elements specified in Section V.3 of the Order:

• Site Security Plan
• Sampling and Analysis Plan
• Risk Management Plan.

In addition, requirements for Site health and safety, reporting, recordkeeping, and a preliminary
project schedule were included in the RAWP. The draft RAWP was approved by USEPA on
June 11. 1996

B. Objectives and Scope
Consistent with the requirements specified in the Order, the SAP detailed herein is

designed to: (1) identify the vertical and horizontal extent of on-Site soil contamination; (2) to
determine the background concentrations of lead in soils in the vicinity of the Site; and (3)
determine whether lead is present beyond the boundaries of the Site and the extent of such
contamination The results of the SAP will be used to establish a Site-related Extent of
Contamination (EOC) survey This information subsequently will be used in the design of an
appropriate Risk Management Plan (RMP) for the Site.
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C. Organization
The draft SAP is organized as follows:

• Chapter II. Site Description. This chapter includes a description of the Site's
physical setting and local meteorological characteristics, describes the Site's
operational history, summarizes previous investigations that have been conducted
at the Site, and describes the currently known contamination present at the Site

• Chapter III. Sampling and Analytical Work Plan. This chapter includes a
discussion of the specific objectives of the sampling work plan proposed for the
Site, a description of sampling locations, and a summary of sample identification,
collection, and handling procedures to be employed in the field. Also included in
this section is a description of the laboratory methods to be employed in the
analysis of samples collected in the sampling program. Reference is also made to
detailed quality assurance/quality control procedures to be employed by field
personnel and the analytical laboratory to ensure that the data generated is useful
to fulfill the SAP objectives. A comprehensive Quality Assurance Project Plan
(QAPjP) is included herein as Appendix 1

-3- E N V I R O N



II. SITE DESCRIPTION

A. Site Setting

1. Physical Characteristics
The Dutch Boy Site ("the Site") is located at 12042 South Peoria Street in

Chicago, Illinois (Cook County) (Figure U-l). The Site consists of a parcel of land
approximately 5.2 acres in size, and is surrounded by industrial and warehouse
buildings to the north and south, and vacant or abandoned lots to the east and west.
The Illinois Central Gulf Railroad borders the Site to the south, and the Site is bounded
on the north and east by 120th and Peoria Streets, respectively (Figure H-2). The
nearest residences exist less than two blocks from the Site (approximately 600 feet to
the south and 800 feet to the north). The Little Calumet River is located approximately
1.2 miles south of the Site, flows east, and eventually drains into Lake Michigan,
located approximately 7.5 miles northeast of the Site. Land surface appears to slope
gently to the south/southeast at the Site toward the Little Calumet.

At the present time, no buildings are present on-Site. The Mill Building, the
last remaining structure, was demolished earlier this year although its basement still
exists. The Site is mostly at ground surface or loading dock level. Approximately
75% of the Site is covered with concrete from former structures, and another 5% is
paved with asphalt (See Figure 11-2). The portion of the Site not covered with
pavement or concrete consists primarily of a narrow strip containing a former railroad
spur. The strip runs from north to south along the western edge of the property and
diagonally across the property, extending to the southeast corner of the Site.

2. Climatic Data
The national weather station closest to the Site is located at Midway Airport, ten

miles northwest of the Site. Figure n-3 is a wind rose for Midway Airport that shows
the predominant wind direction is directly north, for all wind categories shown in the
figure. The other primary wind vectors are in the southwest quadrant, with winds
blowing to the northeast. Winds blow toward the northwest less than 5 percent of the
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time, with wind speeds generally less than 15 mph. Average precipitation for the area
is 38 inches per year.

B. Site Description
The Site was owned and operated from approximately 1906 to 1976 by NL Industries,

Inc. (NL), and from 1976 to 1980 by the ARTRA Group, Inc., in the manufacture of lead-
based paint. The Site has been inactive since that time. A series of Sanbom Maps (1939,
1950, and 1975) for the Site is included as Attachment 1 to this SAP. Site operations mainly
consisted of the manufacture of white lead (i.e., lead carbonate) and lead oxide.
Manufacturing operations occurred primarily in the northeast quadrant of the Site. According
to Sanborn Maps and aerial photographs, building demolition on the Site occurred primarily in
the early 1980s. By 1990, only the Mill Building remained at the Site. The Mill Building was
demolished earlier this year.

Various industrial activities have been conducted in the immediate vicinity of the Site
dating back to the early 1900s (Sanborn Maps 1911-1993). The West Pullman Car Works Co.
occupied the property across S. Peoria Street to the east of the Site in 1911. By 1939, the
northwest portion of this property was occupied by the Safety Vulcanizer Company, whose
operations included an aluminum foundry and machine shop. These operations were no longer
present in 1950. The remainder of this property was used primarily as a warehouse by Louis
E. Emerman & Co., whose operations remained at the site until 1975. In 1975, the property
was occupied by Caine Steel Co. By 1987, all buildings on this property had been
demolished.

To the northeast of the Dutch Boy Site is a vacant lot that appears to have been used
historically for storage. Presently, this property is used for vehicle and heavy equipment
storage. The current occupant of the property was not identified on Sanborn Maps.

Immediately to the north, across 120th Street, is a property that by 1939 was occupied
by the West Pullman Iron & Metal Company as a junkyard. This company's operations still
exist at this property. The westernmost part of this property was occupied in 1939 by
Neuswanger Coal Company as a coal yard. Neuswanger's operations were no longer present
in 1975.

The property to the northwest has been occupied historically by the Ingersoll Steel Disc
Division of Borg-Warner Corporation (Ingersoll). Ingersoll, whose historical operations
included metal pressing, heat treating and finishing, electromelting, pickling, and foundry
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operations, still occupies this property.
The adjacent property to the west of the Dutch Boy Site was historically occupied by

International Harvester's (IH) West Pullman Works. Operations conducted by IH at this
location included metal forging, heat treating, machining, and cleaning (see Sanborn Maps
1950, 1975). ffl's buildings were demolished by 1987.

In 1911, the properties to the south and southeast of the Dutch Boy Site were occupied
by Opaque Shade Cloth Co. & Chicago Bleachery. By 1939, these properties were occupied
by Columbia Mills, Inc. for the manufacture of window shades and Venetian blinds.
Columbia's operations included sanding, painting, and bleaching. Between 1950 and 1987,
Modern Steel Treating Co., Inc. had begun operations in the westernmost portion of this
property. The historical buildings are still present on this property, many of which appear to
be vacant.

In 1911, the property located to the southeast of the Dutch Boy Site housed an office
and coal shed. By 1939, this property housed bulk oil storage facilities operated by The Texas
Company. Between 1950 and 1975, Central States Pipe Company began warehouse operations
on this property, which appear to still be present.

1. Potential On-Site Sources
Several potential sources of lead emissions existed at the Site. Specifically,

manufacturing processes conducted at the Site produced airborne paniculate emissions
that were filtered through dust collectors (baghouses) prior to discharge to the
atmosphere. Therefore, depending on the efficiency of the baghouses, some particulate
emissions were likely associated with the operation of the facility. According to a
report prepared by SAIC (1996), former workers at the facility indicated that the bags
in the dust collectors malfunctioned (burned) at times and that other process equipment
incurred spills and leaked dust at various times in the oxide plant. In addition, a
potential source of airborne particulates would have been associated with building
demolition activities. Building demolition activities were conducted by a previous
owner (M&T) primarily in the early 1980s. One former worker described someone
using an acetylene torch to cut up baghouse pipes that were encrusted with a white
powder during demolition activities in 1986 (SAIC, 1996). The SAIC report noted,
however, that standard (AP-42) emission factors are not applicable for the mechanical
dismemberment of buildings, and that sufficient site-specific information is not
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available to calculate emissions estimates from truck loading and transport activities
typically associated with building demolition.

Finally, the facility had numerous storage areas and loading docks (as shown in
Figure n-2), any of which could have been subject to periodic releases of lead-bearing
raw materials or products to soil.

2. Potential Off-Site Sources
As described in Section n.B above, the land use surrounding the Site has been

heavily industrial since the early part of this century. Moreover, the southeast Chicago
area, within which the Site is located, has received considerable attention beginning in
the 1980s because of the level of industrial activity in the area (USEPA, 1986). The
area is one of the foremost locations for integrated steel production, chemical
production of coatings and metal processing facilities. An air pollution inventory
(USEPA, 1986) of a 65-kilometer square area including the Site listed about 193
facilities; 22 of which emitted 100 tons or more per year of a regulated air pollutant.

Under these circumstances, background concentrations of inorganic metals in
the southeast Chicago area are expected to be elevated. Average concentrations of lead
in surface soils have been summarized by USEPA (1995; Kabata-Pendias and Pendias,
1984) for different sites as follows:

• Metal processing industry; 500-6,500 mg/kg,
• Urban gardens and urban vicinity; 218-10,900 mg/kg,
• Roadside soil; 960-7,000 mg/kg.

Thus, background concentrations in this range may be expected in the area. An
indication of site-specific background (i.e., natural plus non-site related anthropogenic)
lead levels will be apparent from the off-site sampling program described in Section
m.B.2 below.

3. Potential Sources - Conclusions
Based on the operational information discussed above, a review of historical

Sanborn Maps (1911, 1939, 1950, 1975, 1987, 1990, 1993) and aerial photographs
(1970, 1975, 1980, 1985, 1990, 1995), operations at the plant likely resulted in
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airborne releases of lead. Furthermore, demolition activities in the 1980s would also
have contributed to airborne and soil contamination of lead. Based on the prevailing
wind direction and the nature and likely configuration of air emissions sources at the
Site (i.e., low exit velocity, building vents on short stacks, demolition activities), the
likely impact of lead emissions would be restricted to the Site, and any off-Site impact
should be limited to the immediate vicinity of the Site in the northerly and possibly the
northeasterly directions.

Given the historical industrial operations immediately adjacent to the Site, and
the general nature of land use in the southeast Chicago area, background concentrations
of lead (not Site-related) in this vicinity are expected to be elevated. The site-specific
sampling to be conducted as described below will provide conclusive evidence as to
whether the above preliminary observations actually apply in the vicinity of the Site.

C. Description of Site Contamination

1. Previous Site Investigations
Several investigations have been conducted at the Site beginning in 1986. The

major findings of these investigations are discussed below. A summary of lead
sampling data generated from these investigations is provided in Figures n-4 through
n-6.

a) Envirodyne Engineers, Inc. (1986)
In 1983, wrecking and salvaging operations began at the Site by M&T

Enterprises. In 1986, Envirodyne Engineers, Inc. (Envirodyne), on behalf of
the IEPA, initiated an immediate removal action at the Site, which included a
survey to determine the total volume of contaminated material at the Site.
During the survey, an inventory of tanks, machinery, and structures remaining
on the Site was completed. From the survey results, the quantity of
contaminated material was estimated. The removal action included the removal
of surficial solids that were either suspected or known to contain lead and/or
asbestos. Envirodyne also removed the production equipment and debris
associated with the manufacturing processes.
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b) Toxcon Engineering Company (1987)
A field sampling program was implemented at the Site by Toxcon

Engineering Company (Toxcon), on behalf of NL, in June-July 1987. Toxcon's
field investigation was designed to 1) define the nature and extent of lead that
may exist in native soils at the Site and adjacent properties; 2) determine if
asbestos is present in the surface soils at the south end of the Site; and 3)
determine the level of volatile organic compounds in the soils near the
underground storage tanks on the west side of the Site.

A total of twenty on-Site native soil samples (1-17, 19 and 21), four
surface soil samples adjacent to the Site (31-34), and nine surface soil samples
from the parkways adjacent to the northern and eastern perimeters of the Site,
were collected for lead analysis during this event (Figures n-4 and n-5). On-
Site native soil samples were generally collected from the 0-1 foot depth interval
beneath the base of fill material that was observed to be present under much of
the Site at a depth of approximately 1.5-4 feet. Each on-Site sample was
analyzed for both total and EP Toxicity lead. All parkway samples were
collected from the 0-1 foot depth interval and analyzed for total lead. A subset
of the parkway samples was also analyzed for EP Toxicity lead. Background
samples, collected from surface soils (0-1 foot depth interval) located two
blocks from the Site to the north, east, and south, were analyzed for total and
EP Toxicity lead.

Background soil, samples collected to the north, east, and south of the
Site contained total lead concentrations of 347 mg/kg, 1,290 mg/kg, and 1,430
mg/kg, respectively. Corresponding EP Toxicity lead concentrations for these
samples were all below the regulatory limit of 5 mg/L. On-Site native soil
samples contained total lead to a maximum concentration of 50,000 mg/kg
(sample location 12). The corresponding EP Toxicity lead concentration in this
sample was 41 mg/L. Sample 12 was collected from the 0-1 foot depth interval
beneath the base of an 18-inch fill layer observed to be present in the "Loading
Dock Area" (see Figure n-4). Other than this area, no other on-Site samples
were determined by Toxcon to have lead concentrations that were significantly
elevated.

Total lead in samples from the parkways averaged 1,665 mg/kg. A
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single parkway sample (33; off-Site to the northeast) contained lead at a
concentration of 11,400 mg/kg which Toxcon attributed to previous demolition
activities undertaken at the Site.

Based on the results of this investigation, Toxcon recommended that
further investigation of the Site be conducted. Specifically, Toxcon
recommended that additional samples be collected in the vicinity of sample
location 12 to delineate the lead contamination found there. Additionally,
Toxcon recommended resampling at location 33 and that additional sampling be
conducted to delineate the observed lead contamination to the north and south.

VOCs were detected in two subsurface samples collected from a sandy
stratum located at the 1-4 foot depth interval (up to 104.4 ppm) in the western
part of the property during the field investigation. Based primarily on the
relatively shallow depth of these samples, and the lack of evidence of any
significant organic contamination in samples collected from deeper intervals,
Toxcon concluded that these were the result of minor surface releases and were
not attributable to any leakage from on-Site underground storage tanks. On this
basis, Toxcon concluded that no further VOC sampling was required at the Site.

Asbestos sampling indicated the presence of asbestos in two of ten
composite surface soil samples collected at the Site. Both samples were
collected in the southern portion of the Site adjacent to the railroad spur located
between the two loading docks. Toxcon therefore recommended that additional
sampling be undertaken to delineate the lateral extent of soils containing
asbestos.

c) Toxcon Engineering Company (1988)
Toxcon undertook a supplemental field investigation of the Site in

February 1988, to better delineate the vertical and lateral extent of certain
locations at the Site containing lead and asbestos.

Toxcon collected samples from two new locations (designated as samples
1214 and 1211, respectively) to delineate the lateral extent of lead
contamination previously detected at sample location 12 (see Figure n-4).
Samples were collected from the 0-1 and 3-4 foot depth intervals in Sample
1211, and from the 3-4 foot depth interval at Sample location 12. A sample
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from the 0-1 foot interval was collected from sample location 12141.
Total lead concentrations of 3,390 and 6,470 mg/kg were detected from

the 0-1 foot depth intervals at sample locations 1211 and 1214, respectively.
EP Toxicity lead concentrations of 23.4 and 0.76 mg/L were detected in these
two samples. Total lead concentrations of 26 and 3,130 mg/kg were detected
from the 3-4 foot depth intervals at sample locations 12 and 1211, respectively.
EP Toxicity lead concentrations in these two samples were 0.09 and 0.24 mg/L,
respectively.

To obtain more information regarding lead contamination along the
parkways north and east of the Site, Toxcon collected four additional samples
(denoted W25P, W26P, S28P, and S29P; see Figure H-5). Toxcon also
resampled at location 33 (denoted 33R) to confirm the results of the previous
investigation. All sample locations included a surface sample collected from the
0-1 foot depth interval. In addition, sample location S29P included a sample
collected from the 1-2 foot depth interval. All samples were analyzed for total
and EP Toxicity lead. Total lead concentrations in the 0-1 foot depth interval
ranged from 173 mg/kg at location W25P, to 8,120 mg/kg at location S29P.
Total lead concentration in the 1-2 foot depth interval of location S29P was 20.5
mg/kg. Only one EP Toxicity sample exceeded the regulatory limit of 5 mg/L
(22 mg/L at the 0-1 foot depth interval of location S29P).

At the request of IEPA, Toxcon also resampled at location number 27 to
the northeast of the Site (denoted 27R) and collected samples at three additional
locations in its vicinity (denoted 27SW-20, 27SE-20, 27N-20, and 27N-30; see
Figure U-5). All samples appeared to be collected in soils (0-1 foot or 1-2 foot
depth intervals) located above concrete. Total lead concentrations ranged from
2,570 mg/kg at sample location 27SE-20 to 12,800 mg/kg at sample location
27SW-20. EP Toxicity lead levels ranged from 0.55 mg/L at sample location
27N-30 to 9.75 mg/L at sample location 27SE-20.

Toxcon's sampling also indicated the presence of asbestos concentrations
exceeding 1 % in several samples collected between the two loading docks where

1 It is not clear from the information provided in Toxcon's 1988 report, whether the
on-Site sampling depths reported represent the interval beneath the fill layer.
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asbestos was detected in soils during Toxcon's previous investigation.

d) Simon Hydro-Search, Inc. (1993)
In August, 1993, Simon Hydro-Search Inc. (Simon) on behalf of NL,

implemented a field investigation to assess current conditions at the Site with
respect to previously identified suspect contamination. Toward this end, Simon
collected on-Site and off-Site soil samples for lead analysis, collected on-Site
soil samples for asbestos analysis near an area of former debris that had been
removed by the City of Chicago, estimated the volume and assessed the type of
materials in various debris piles present on-Site, collected samples for asbestos
analysis from building materials inside the Mill Building formerly existing on-
Site, collected samples for analysis of VOCs, SVOCs, metals, asbestos, and
cyanide from water in the basement of the Mill Building, and collected soil
samples at the western end of the property along the railroad tracks for total
petroleum hydrocarbon (TPH) analysis.

TPH was detected in one soil sample (sample location 12) at a
concentration of 33,333 mg/kg (Figure D-4). TPH was also detected at a
concentration of 1,681 mg/kg in a nearby soil sample (1211). VOCs were
detected in sample location 12 at a (total) concentration of 57 mg/kg. The soil
areas sampled for asbestos contained an average asbestos concentration of less
than 1 % and were, therefore, determined not to be of concern.

Elevated lead concentrations were detected in soil samples collected from
two locations at the Site. In the vicinity of sample location 12, four soil
samples from the 0-1 foot interval beneath the fill were collected. Total lead
concentrations in these samples ranged from 58.7 mg/kg (12) to 26,400 mg/kg
(1211). Two samples from the 1-2 foot interval beneath the fill were also
collected from this area. Total lead concentrations in these samples ranged from
14,200 mg/kg (1211) to 45,700 mg/kg (12). Four of the six samples collected
in the vicinity of sample location 12 had TCLP lead concentrations exceeding
the regulatory limit of 5 mg/L. TCLP lead concentrations ranged up to 694
mg/L (sample location 12 at the 1-2 foot depth interval).

Elevated lead concentrations were also detected in two surface samples
(33R and W26P) collected from the parkway just outside the northeast section
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of the Site adjacent to Peoria Street (Figure n-5). This was an area where
elevated lead concentrations had been previously detected (as described above)
in surface soils. Lead concentrations in these two surface samples were 19,200
mg/kg and 1,120 mg/kg, respectively. Corresponding TCLP lead
concentrations in these two samples were 98.4 mg/L and 2.53 mg/L
respectively. A subsurface soil sample, collected from the 1-2 foot depth
interval at sample location 33R, contained a total lead concentration of 23.1
mg/kg. TCLP lead was below the detection limit of 0.08 mg/L in this sample.

Surface and subsurface soil samples were also collected from the
parkway (S29P) north of the Site adjacent to 120th Street. The surface soil
sample (0-1 foot depth interval) contained lead at a concentration of 303 mg/kg.
The corresponding subsurface soil sample contained lead at a concentration of
13.8 mg/kg. TCLP lead concentrations from both samples were below the
detection limit of 0.08 mg/L.

e) Harza Environmental Services (1994)
Harza Environmental Services, Inc. (Harza) was retained by the City of

Chicago in May 1994 to conduct a limited background review and field
investigation of the Site. As part of this investigation, Harza collected scrape
and wipe samples of building surfaces in the former mill building for the
presence of lead. Results of this sampling event indicated the presence of lead
at concentrations ranging up to 40 mg/cm2 in the wipe samples and lead at
concentrations ranging up to 25% in the scrape samples.

Harza also collected soil samples from seven discrete locations at the
Site. In general, soil samples were collected from the native material at depth
intervals varying between 6 and 15 feet below ground surface, just above a clay
layer. One sample (B6), however, was collected from the 1-2 foot depth interval
because of an elevated organic vapor monitor (OVM) reading obtained in the
field. Soil samples were analyzed for selected total inorganics, TCLP lead,
and Target Compound List (TCL) volatile and semi-volatile organic
compounds. Lead concentrations in the native material ranged from 5.5 mg/kg
to 10 mg/kg. The lead concentration in sample B6 (taken from the fill material)
was 1,000 mg/kg . TCLP lead concentrations ranged from 0.041 mg/L to 0.5
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concentrations.

Surface soil samples taken from across S. Peoria Street in the empty property
adjacent to the northeast corner of the Site, contained lead at concentrations up
to 12,800 mg/kg, These samples were collected from soils existing above
concrete that was observed below the ground surface. Previous investigations
have alluded to disposal in this area under suspicious circumstances, which was
confirmed based on a review of aerial photographs. The facility across from the
northeast corner of the Dutch Boy Site was demolished between 1980-1985
(based on aerial photographs from 1980 and 1985), following cessation of lead
operations at the Dutch Boy Site in 1980. Based on these observations, lead
contaminated soil detected in this area appears to have been used as fill material,
placed over the concrete and paved areas of the demolished property.

Based on the heavy industrial activities that have occurred in this area over the
last hundred years, it is expected that the surrounding vicinity may have been
impacted by other metal processing facilities that have operated (or continue to
operate) in this area. This inference will be substantiated by the results of the
off-site sampling program described in Section ITJ.B.2 below.
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III. SAMPLING AND ANALYTICAL WORK PLAN

A. Objectives
As stated previously, the overall objective of the SAP is to delineate the horizontal and

vertical extent of lead contamination in on-Site and off-Site soils, and to determine the
background concentrations of lead in soils in the vicinity of the Site. The results of the SAP will
be used to establish a Site-related Extent of Contamination (EOC) survey. This information
subsequently will be used in the design of an appropriate Risk Management Plan (RMP) for the
Site.

This section of the SAP describes the methodologies, locations, sample identification,
collection, and handling procedures, and analytical test methods that will be used to fulfill the
above objectives and to ensure that sampling and analysis tasks are performed in a manner that
will provide reliable data. This assessment is generally consistent with standard procedures for
the collection and analysis of soil samples (USEPA 1992; USEPA 1995). In particular, the five
steps that have been applied in this assessment include.

Step 1 - Evaluation of Land Use History and Existing Data;
Step 2 - Establishment of Data Quality Objectives
Step 3 - Determination of Sample Locations and Numbers
Step 4 - Sample Collection, Preservation, Handling, Analysis, and Data Reporting
Step 5 - Statistical Analysis of Data

B. Sampling Locations
To fulfill the objectives stated in Section 1-B, ENVIRON has proposed a sampling

program consisting of on-Site sampling of surface and subsurface soils, off-Site sampling of
surface soils from the parkways in the vicinity of the Site, and off-Site sampling of surface soils on
adjacent properties extending to approximately 1,600 feet from the Site. A summary of the
sampling program is provided in Table III-l below.
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TABLE m-1
SUMMARY OF SAMPLING PROGRAM

DUTCH BOY SITE
CHICAGO, ILLINOIS

Sampling Location

Off-Site, Adjacent
Properties

Number of Samples

80
(Includes samples to be sieved)

Comments

Samples will be collected on 100-foot radii extending
out from the Site in each of eight transects. Additional
samples will be collected on 400-foot radii in each of

four transects. Samples will be collected from the 0-2
inch interval and analyzed for total lead. An

additional four samples will be collected at two
locations where the soil boring will be extended to the

base of the fill material. Ten samples, selected at
random, will be sieved and the fine and total fractions

analyzed for total lead.

Note: All sample numbers are approximate.

1. On-Site
The SAP has been designed to investigate various areas of the site depending on

their respective physical condition (e.g., presence or absence of pavement) and operating
history. Specifically, the Site has been divided into two zones. Zone 1 represents that
area of the Site that is presently not under pavement Zone 2 represents those areas of the
site that are presently under some type of paved surface (e.g., concrete pavement, loading
docks, etc.).

Sample locations for each of the zones were developed by overlaying sampling
grids and then selecting sampling locations within the specified zone that fall at the nodes
of the grid. For Zone 1, a grid with sampling nodes on 40-foot centers was chosen as
being sufficiently representative for the purposes of this SAP. Because the remaining
areas of the Site comprising Zone 2 have been under pavement or concrete for much of
the Site's operating life, a grid with nodes on 100-foot centers was chosen for these areas.
Use of these sampling grids results in approximately 32 and 22 sample locations
designated for Zones 1 and 2, respectively Proposed sampling locations for each of the
zones are shown in Figure III-1.

For all on-site soil sampling locations, ENVIRON proposes to install soil borings
via a standard coring device to the base of the fill material overlying the native soils of the
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Site. Soil cores will be collected from one-foot vertical intervals until the base of the fill
material is encountered. A one-foot depth sampling increment was selected based on
USEPA (1995) recommendations for silty/sandy soils (silts and loams, 1.0-2.5-foot
intervals; sands, 1.0-5-foot intervals). Each core will be collected in an acetate liner,
sealed in the field, and sent to the laboratory for potential analysis. Initially, a portion
of each soil boring, representing the upper two-inch vertical interval below ground
surface, will be homogenized in the laboratory and analyzed for total lead. The
remaining portion of the soil core (representing the 2-12 inch depth interval below
ground surface) will be preserved for potential future analysis. In cases where the 0-2
inch homogenized sample exceeds 1,400 ppm total lead, a homogenized sample from
the underlying interval (i.e., 2-12 inches) will be analyzed. If the 2-12 inch interval is
also above 1,400 ppm total lead, a homogenized sample of the underlying one foot
vertical interval will then be analyzed. This procedure will be repeated until a vertical
interval containing lead at less than the 1,400 ppm cleanup level is encountered at each
boring location. As required by USEPA, ten on-site soil samples, selected at random, will
be sieved (250 um) and both the fine and total fractions analyzed for total lead.

To investigate the native material underlying the fill, soil borings will be
extended to a depth of five feet below the fill base at nineteen locations (eighteen
borings along and near the loading dock area between the debris pile and 120th Street,
and one boring underneath the concrete paving nearest the loading dock; see Figure ffl-
1). These locations were chosen based on previous sampling results that showed lead
contamination at depth in certain areas near the loading dock. Soil samples at each of
the nineteen locations will be collected from each one foot vertical interval, beginning
at the one foot below surface depth, and extending into the native material to the total
depth of the boring. The base of the fill is at a depth of 2-4 feet at most locations Each
soil sample will be analyzed for total lead.

Based on previous sampling that has been conducted at the Site, the presence of
significant concentrations of organic compounds appears to be limited only to certain
areas within Zone 1. Therefore, all Zone 1 soil cores will be screened in the laboratory
using a head space solid phase microextraction (SPME) technique. A detailed description
of the SPME screening procedure is provided in Section III.D.2 below. A grab sample
will be collected from the one-foot vertical interval of each boring location that exhibits
the highest SPME reading and analyzed for VOCs and Petroleum Hydrocarbons as
specified in Section III.E. In addition, all soil cores (Zone 1 and Zone 2) will be inspected
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by the laboratory for any (visual or olfactory) evidence of contamination. A grab sample
will be collected from any core interval exhibiting such evidence of contamination and will
be analyzed for VOCs and Petroleum Hydrocarbons as specified in Section III.E.

To confirm (and update) the results obtained previously by Toxcon, ENVIRON
proposes to conduct asbestos analyses on ten Zone 1 samples collected from the 0-1 foot
depth interval, between the loading docks (where asbestos was previously detected). In
addition, a small area within the loading dock in the southwest corner of the Site (Figure
III-l) contains construction debris from the demolition of the Mill Building earlier this
year. To characterize the nature of this material, four representative samples of this
material will be collected and analyzed for TCLP lead and asbestos. TCLP lead and
asbestos analyses will be conducted according to the procedure described in Section
III.D.2 below.

One sediment sample will be collected from the southeast corner of the sub-
basement of the former mill building, where accumulated sediment has been reported
during previous site visits. In addition, one soil core will be collected from beneath the
sub-basement of the former mill building and analyzed for lead.

Assuming an average of three samples per boring location where the boring is
extended to the base of the fill material, and nine samples where the boring is extended to
five feet below the base of the fill material, a total of approximately 288 samples will be
analyzed in this sampling component. The actual number of samples to be analyzed will
be determined according to the protocol outlined above. In addition, anticipated sampling
locations may change if significant physical impediments (e.g., underground utilities or
tanks, obstructions to the drill rig, etc.) are observed during the implementation of the
sampling program.

2. Off-Site

a) Adjacent Properties
To characterize off-Site soil quality on properties adjacent to the Site,

ENVIRON proposes to establish a stratified radial sampling scheme as shown in
Figure III-2. Adjacent properties will be targeted for sampling by extending radii,
at 100-foot intervals from the Site within a 45 degree angle in each of eight
compass directions. A single soil sample will be collected, where feasible, within
each area defined by the 45 degree angle and the 100-foot radii interval. In
addition, a total of eight soil samples will be collected from two outer rings spaced
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dd = Depth Interval.
01=0-1 foot depth interval
12=1-2 foot depth interval

SS = Site:
DB = Dutch Boy Site
OA = Off-Site; adjacent property
OP = Off-Site; parkways
BG = Background

MMDDYY = Date:
Month, day, and year in number format (e.g., 062196 = June 21, 1996).

AAAA = Location:
QA/QC samples (i.e., duplicate samples, field equipment rinsate blanks, and trip
blanks) will be assigned fictitious numbers starting with 99 (e.g., 9901, 9902, etc.).

2. Sample Labels
The sample labels will be placed on the sample containers so as not to obscure any

data on the containers. Sample information will be printed on the labels in a legible
manner using waterproof ink. The label will contain sufficient information so the sample
can be identified on the sampling information form or sample collection log. Sample labels
will contain the following information:

The project name and number (i.e., Dutch Boy Site, 01-4598A)
A unique sample identification (see Section IV A 1.).
The date and time

• Designation of the sample as a composite, if appropriate.
• Identification of preservatives used, if any.
• A list of analytical tests to be performed on the sample.
• Other necessary remarks

Name of the sampler
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D. Sample Collection and Handling
This section describes the equipment and procedures to be used during the field portions

of the investigation.

1. Sample Collection
All samples will be collected using a standard coring device. For those soil borings

installed to depths below the 0-1 foot interval below ground surface (all on-site locations
and a portion of the off-site locations), a direct-push method (e.g., Geoprobe) will be used
for installation of the borehole and sample collection. For those soil borings to be installed
to the 0-1 foot depth interval (off-site locations only), a stainless-steel hand-auger will be
used for installation of the borehole and sample collection where feasible. For Zone 2 on-
site sample locations, a power concrete coring device will be used to install a borehole
through the concrete/pavement, through which the coring device can be inserted for soil
sample collection.

For soil cores collected via the direct push method, each one-foot core will be
collected in an acetate liner, sealed in the field, and sent to the laboratory for analysis (or
retention for potential future analysis). For soil cores collected via hand-auger (0-1 foot
depth interval only), the top 0-2 inch interval will be placed into a glass vial, sealed in the
field, and sent to the laboratory for analysis. The sample will then be homogenized in the
laboratory and analyzed for total lead

Samples will be delivered to a certified laboratory within 48 hours of collection.
Detailed chain-of-custody and other quality assurance procedures, as specified in the
Quality Assurance Project Plan (QAPjP; Appendix 1) will be followed at all times during
sample collection Analyses will then be conducted as described in Section III.E

Depending on the results of the total metals analyses generated in this
investigation, a subset of these samples will be selected for TCLP lead analysis in order to
determine whether soils at the Site exhibit hazardous waste characteristics Specifically,
samples containing different levels of lead will be submitted for TCLP analysis in order to
establish a relationship between TCLP level and soil lead concentrations

Analyses for VOCs and Petroleum Hydrocarbons will be specified for the vertical
interval of each boring location exhibiting the highest SPME reading (see Section D.2
below) or for any interval exhibiting any visual or olfactory evidence of contamination.

Debris samples will be collected by identifying various debris types (e.g., concrete,
transite pipe, wallboard, etc.) and taking a representative sample. The laboratory will be
responsible for all sample preparation that may be required to conduct the appropriate
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analyses.

2. Organic Constituent Screening Procedure
All Zone 1 soil cores collected from beneath the 0-1 foot depth interval will be

screened for organic constituents in the laboratory using headspace solid phase
microextraction and gas chromatography with flame ionization detection. The screening
analysis will be performed by slitting each (one-foot) soil core down the middle. One half
of the core (referred to as the "retained sample") will be retained by the laboratory for
potential further analyses. The remaining half of the core (referred to as the "original
sample") will be examined for any visual or olfactory evidence of contamination. A grab
sample will be collected from any interval exhibiting such evidence and will be analyzed
for VOCs and Petroleum Hydrocarbons as specified in Section III.E below. For those
intervals not exhibiting visual or olfactory evidence of contamination, a representative grab
sample from the interior portion of the original sample (i.e., approximately six-inches from
either end) will be collected and analyzed using the SPME screening procedure. A
standard operating procedure for this screening technique is provided in the QAPjP
(Appendix 1). A grab sample from the one-foot vertical interval from each boring location
that exhibits the highest SPME reading will be collected and analyzed for VOCs and
Petroleum Hydrocarbons.

3. Decontamination Procedure
Prior to and between sample collection, all sampling equipment (e.g., coring

devices) will be thoroughly cleaned using a high pressure steam cleaner and/or rinsed with
tap water, rinsed with non-phosphate detergent solution, rinsed with tap water to remove
detergent, rinsed with distilled/deionized water, and air dried

4. Waste Management
All water used during decontamination will be stored in drums and labeled

appropriately. The drums will be placed in an on-site waste storage area pending
analytical test results. Similarly, all waste soils generated during the sampling program
will be drummed and stored on-Site pending analytical results. The decontamination
water and waste soils will then be disposed of appropriately

E. Laboratory Test Methods
Chemical analyses will be performed by a qualified laboratory for the analytes specified
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below. Total lead analyses will be performed by the Atomic Absorption, Furnace technique (SW-
846, 3050/7421). Volatile organic compound analysis will be performed by the Gas
Chromatography/Mass Spectrometry technique (SW-846, 8260). Petroleum Hydrocarbons will
be analyzed (diesel and gasoline ranges) by the Gas Chromatography/Flame lonization Detection
Technique (SW-846, 8015). Asbestos sampling will be conducted by Polarized Light Microscopy
(USEPA Method 600/M4-E2-020). TCLP lead analysis will be conducted in accordance with the
procedure specified in SW-846, 1311. A detailed discussion of quality assurance/quality control
procedures to be followed by field and laboratory personnel is provided in the QAPjP (Appendix
1).

F. Data Reporting and Statistical Evaluation
Data generated during the site investigation will be appropriately identified, validated and

summarized in the final report. ENVIRON has developed a data storage and information system
to facilitate data for tracking and data calculations, and for the transfer of data to various forms
and reports. Quality control procedures have been designed to eliminate errors during these
steps.

Appropriate documents will be prepared and distributed to summarize the field activities
performed and the results of all data collected during the site investigation. These reports, to the
extent possible, will include:

Presentation of results;
Summaries of field data from field measurements such as water levels and soil
moisture and water-quality parameters; and
Field location of sampling points.

In addition, USEPA will be provided with copies of the following documents for each sampling
event

• All field measurements, data logbooks, and notebooks;
• Laboratory reports; and
• Data validation reports summarizing the validation process used and specific

comments pertaining to a sample or group of samples.

An inventory of all documents contained in the project file will be developed. This document
inventory shall contain the following information:
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• Document date;
Author(s), including title and affiliation;
Recipient(s), including title and affiliation;

• Title of document;
Summary of content; and
Number of pages.

All documents supplied to USEPA shall include a cover sheet containing the following
information:

Site name (Dutch Boy Superfimd Site);
Date; and

• Authors.

Upon completion of the data validation and assessment of the data with respect to precision,
accuracy, and completeness, ENVIRON will develop QA/QC reports for each analytical data
package. This report, along with a field activities documentation report, will be prepared to
summarize the results obtained for all samples collected during the investigation.

Statistical analysis that may be conducted on-Site and off-Site data will depend on the
results and the proposed use of the data. Appropriate statistical analyses will be employed to
evaluate spatial trends.

It should be recognized that further sampling may be required depending on the results of
this sampling event to fulfill the objectives of the program
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I. BACKGROUND

This Quality Assurance project Plan (QAPjP) has been developed for the Dutch Boy Site
in Chicago, Illinois (the "Site"). Consistent with the requirements of a unilateral Administrative
Order, issued by USEPA to NL Industries, Inc. (ML), NL retained ENVIRON International
Corporation (ENVIRON) to design and implement a Sampling and Analysis Plan (SAP) at the
Site. The SAP calls for the collection of approximately 405 soil and debris samples. All soil
samples will be analyzed for total lead. In addition, certain soil samples will be analyzed for total
petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), TCLP lead, and asbestos.
Debris samples will be analyzed for TCLP lead and asbestos. This Quality Assurance Project Plan
(QAPjP) was prepared in accordance with the EPA guidance document Quality
Assurance/Quality Control Guidance for Removal Activities; Sampling QA/QC Plan and Data
Validation Procedures (USEPA 1990). Detailed information regarding the site setting, site
description, and description of site contamination are provided in Chapter II. A., II.B., and II.C.,
of the SAP, respectively.
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H. DATA USE OBJECTIVES

The data will be used to: (1) identify the vertical and horizontal extent of on-Site soil
contamination; (2) determine the background concentrations of lead in soils in the vicinity of the
Site; and (3) determine whether lead is present beyond the boundaries of the Site and the extent of
such contamination. To fully characterize the Site, certain samples will also be analyzed for total
petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), TCLP lead, and asbestos.
The results of the SAP will be used to establish a Site-related Extent of Contamination (EOC)
survey. This information subsequently will be used in the design of an appropriate Risk
Management Plan (RMP) for the Site.
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m. QUALITY ASSURANCE OBJECTIVES

The overall quality assurance (QA) objective is to collect data that are of known and
usable quality. This objective will be achieved and documented using the procedures and criteria
set forth in this QAPjP. For each measurement used to obtain quantitative data, a set of quality
objectives is used to aid in collecting usable data. Typically, quality objectives are categorized
under precision, accuracy, representativeness, completeness, and comparability (PARCC)
parameters. Definitions of each parameter are provided below. PARCC parameters can be
applied to both field measurements and laboratory analytical measurements. Measured media can
include soil, water, air, or other media.

Outlined below are the PARCC parameters that will be addressed during the Sampling and
Analysis Plan. Reporting and validation requirements are addressed in Chapters VIII and IX,
respectively. Quality assurance reporting requirements are presented in Chapter VI.

A. Precision
Precision is the degree of agreement between replicate measurements of the same source

or sample Precision is expressed by relative percent differences (RPD) between replicate
measurements. Replicate measurements can be made on the same sample or on two samples from
the same source. Precision is generally assessed using a subset of the measurements made.

Field precision is assessed through the collection and measurement of field duplicates at
the rate of one duplicate per every 10 analytical samples (i.e., 10% of primary samples collected).
For original and duplicate sample values greater than five times the contract required detection
limit (CRDL), the limits for precision for field duplicates will be ±20 and ±35 RPD for water and
soil, respectively. If either the sample or duplicate value is less than five times the CRDL, a
control limit of ± the CRDL and ± 2x the CRDL will be used for water and soil, respectively. In
the case where only one result is greater than five times the CRDL and the other is less than five
times the CRDL, the ± the CRDL criteria applies.

The laboratory limits for precision, as measured by the RPD between laboratory Duplicate
Control Sample (DCS) analyses, will be the laboratory control limits based on historic data
calculated as specified in the analytical methods. If these limits are not met, the laboratory will
follow the actions specified in the analytical method and the laboratory's SOPs.

Precision of a set of analyses will also be evaluated by determining the RPDs for matrix
spike and matrix spike duplicate (MS/MSD) samples for organics and duplicate samples for
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inorganics. Specific quality control (QC) criteria for precision of MS/MSD analyses and duplicate
sample analyses are presented in Table III-l. The formula for calculating precision is presented in
Chapter VII.

B. Accuracy
Accuracy measures the level of bias that an analytical method or measurement exhibits.

To measure accuracy, a standard or reference material containing a known concentration is
analyzed or measured and the result is compared to the known value. Several QC parameters are
used to evaluate the accuracy of reported analytical results:

Holding times;
Laboratory control sample (LCS) percent recovery;
MS/MSD percent recovery (organics);
Spike sample recovery (inorganics)
Surrogate spike recovery; and

• Blank sample results.

The accuracy of analytical results may depend upon analysis within specified holding
times In general, a longer holding time is assumed to result in a less accurate measurement due to
the potential for loss or degradation of the analyte over time. The acceptance limits for holding
times are presented in Table III-2.

The laboratory limits for accuracy, as measured by the percent recoveries for LCSs, the
Single Control Samples (SCS) and DCS analyses, will be the laboratory control limits based on
historic data calculated as specified in the analytical methods. If these limits are not met, the
laboratory will follow the actions specified in the analytical method and the laboratory's SOPs.

Accuracy is also measured by the percent recoveries for MS/ MSD analyses for organics
and spike sample recoveries for inorganics. Specific QC criteria for accuracy are presented in
Table III-l. The formula for calculating accuracy is presented in Chapter VII.

Surrogate spike recovery will also be used to evaluate the accuracy of reported
measurements. A surrogate standard is a distinct chemical that behaves similarly to the target
chemical and is purposely added to the sample prior to cleanup and extraction. The surrogate
spike recovery is used to assess recovery of the target chemical from the sample matrix. A known
amount of a surrogate standard is added to the sample prior to cleanup. The amount of the
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TABLE m-1
Dutchboy Site

Project Required Detection Limits

Analyte Method
Detection Limits'0

(ppm)

Solids'4' Aqueous(3)

Accuracy m

(%)
Precision (3)

(RPD)

Solids(4) and Aqueous(5)

Volatile Organic Compounds

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

rt-Butylbenzene

jec-Butylbenzene

/m-Butvlbenzene

Carbon Disulfide

Carbon tetrachlonde

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

1 ,2-Dibromo-3-chloropropane

1 ,2-Dibromoethane

Dibromomethane

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

60-132

42- 150

41 - 155

35-155

48- 150

41 - 143

29- 155

66- 126

33-177

39-171

41 -167

12- 174

49- 163

49-145

48- 144

21 - 171

44- 152

22- 172

42- 162

40 - 160

23-143

37- 151

38- 164

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30
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TABLE m-1
Dutchboy Site

Project Required Detection Limits

Analyte

Styrene

1,1,1 ,2-Tetrachloroethane

1 ,1 ,2,2-Tetrachloroethane

Tetrachloroethene

Toluene

1,2,3 -Tnchlorobenzene

1 ,2,4-Tnchlorobenzene

1,1,1 -Tnchloroethane

1 , 1 ,2-Tnchloroethane

Tnchloroethene

Tn chlorofl uoromethane

1 ,2.3-Tnchloropropane

1 ,2,4-Tnmelhylbenzene

1 ,3,5-Trimethylbenzene

Vinyl chloride

o-Xylene

m -p-Xvlene

Method

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

SW-846, 8260A

Detection Limits'"
(ppm)

Solidsw

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

Aqueous(5)

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0.005

0005

0.005

Accuracy (2>

(%)
Precision (3)

(RPD)

Solids(4) and Aqueous(5)

50-140

39-159

44 - 140

45-171

49- 151

1 - 162

16-154

49- 163

46- 142

43 - 163

3-201

37-157

43- 163

38- 170

28- 172

41 - 161

78- 138

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

30

Other Analyses

Total Lead

TCLP Lead

Gasoline Only
irn

Diesel

Asbestos

SW-846,
3050/7421

SW-846, 1311

SW-846, 8015

EPA 600/M4-
E2-020

1

1

1

7

1%

0.003

0.003

0.05

1

NA

75- 125<">

75- 125(6)

75-125<8)

61.75- 128.25(9)

20(7)

20(7)

20

20

See Table 2-1 of EPA method.
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surrogate detected in the analysis is compared to the amount added and the percent recovery is
determined. Quality control limits for surrogate recovery are presented in Table HI-3.

In addition, accuracy will be evaluated by comparing results for the analysis of field, trip,
and method blank samples to results for investigative samples. Blanks are artificial samples
designed to evaluate the nature and extent of contamination of environmental samples that may be
introduced by field or laboratory procedures. Contaminant concentrations in blanks should be less
than detection or reporting limits.

C. Representativeness
Representativeness is the degree to which data accurately and precisely represent a

characteristic of the population, natural variation at a sampling point, and/or an environmental
condition. There is no standard method or formula for evaluating representativeness. The SAP
has been developed to allow collection of samples that are representative of the media at the Site
through selection of sampling locations that are appropriate relative to the objective of the specific
sampling task, and by collection of an adequate number of samples from all locations both on and
off-Site.

D. Completeness
Completeness is commonly expressed as a percentage of measurements that are valid and

usable relative to the total number of measurements made. Analytical completeness is a measure
of the number of overall accepted analytical results, including estimated values, compared to the
total number of analytical results requested on samples submitted for analysis after review of the
analytical data The overall analytical completeness goal for laboratory data is 90 percent. If the
analytical completeness goal is not met, the ENVIRON Program Manager and other senior
project personnel will decide if the missing data are critical, i.e., necessary to meet the project
objectives If it is decided that the data are insufficient, additional field samples may be collected
and analyzed The formula for calculating completeness is presented in Chapter VII.

E. Comparability
Comparability is a qualitative characteristic expressing the confidence with which one data

set can be compared with another. The desire for comparability is the basis for specifying the
analytical methods chosen. The comparability goal is achieved through using standard techniques
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to collect and analyze representative samples and reporting analytical results in appropriate units.
Only when precision and accuracy are known can data sets be compared with confidence.
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TABLE ffl-3
Dutch Boy site

Analytical Quality Control Objectives for Surrogate Recoveries

Surrogate Compound Method
Percent Recovery

Solids(1) Agueous(2)

Volatile Organic Compounds

4-Bromofluorobenzene

Dibromofluoromethane

1 ,2-Dichloroethane-d4

1 ,4-Dichloroethane-d4

Toluene-d8

SW-846, 8260A 74- 121

80 - 120

NA

80 - 120

81 - 117

86-115

NA

76-114

NA

88-110

Total Petroleum Hydrocarbons

Gasoline
(only)

Diesel

l-Chloro-3-
fluorobenzene (FID)

Trifluorotoluene (PID)

Chlorobenzene

o-Terphenyl

SW-846, 8015

75 - 125

75- 125

50- 135

75-135

75 - 125

75 - 125

50- 135

75- 135

Other Analyses

Total Lead

TCLP Lead

Asbestos

SW-846, 3050/7421

SW-846, 1311

EPA 600/M4-E2-020

NA

NA

NA

NA

NA

NA

NOTES:

NA: Not applicable.

'"Solid samples include soils and debris.
(2)Aqueous samples include water blanks

G:\LAT\PROJECTS\DUTCHBOY\TAB IH3.WPD E N V I R O N



IV. APPROACH AND SAMPLING METHODOLOGIES

Chapter III of the SAP describes the methodologies, locations, sample identification,
collection, handling procedures, and analytical test methods that will be used in the sampling
phase of the Removal Action. The SAP and QAPjP are generally consistent with standard
procedures for the collection and analysis of soil samples (USEPA 1992; USEPA 1995). Several
sections of the SAP relating to sampling approach and methodology are reiterated or summarized
in this chapter of the QAPjP.

A. Sample Matrices
With the exception of equipment (rinsate) and trip blanks, all samples collected will be soil

and debris samples only.

8. Sampling Design
A total of approximately 405 soil and debris samples will be collected on-Site and off-Site.

The Site has been divided into two zones. Zone 1 represents that area of the Site that is presently
not under pavement. Zone 2 represents those areas of the Site that are presently under some type
of paved surface (e.g., concrete pavement, loading docks, etc.). All on-Site samples will be
collected using a standard coring device. For Zone 2 sample locations, a power concrete coring
device will be used to install a borehole through the concrete/pavement, through which the coring
device can be inserted for soil sample collection. Most of the on-Site samples will be collected in
one foot vertical intervals to the base of the fill material. At nineteen on-Site locations, soil
borings will be extended to a depth of five feet below the fill base. Approximately 286 soil
samples will be collected on-Site In addition, approximately four samples will be collected from
debris piles on the former loading dock in the southwestern portion of the Site

For all off-Site sampling locations, ENVIRON proposes to install soil borings to the 0-1
foot depth interval via a stainless-steel hand auger. At one off-Site sample location (see Chapter
III.B.2. of the SAP), the soil boring will be extended to a depth of five feet below the base of the
fill material. Approximately 37 and 78 soil samples will be collected from two areas located off-
Site: parkways in the vicinity of the Site and adjacent properties, respectively. Selected on-Site
and off-Site soil samples (as described in Chapter III of the SAP) will be sieved (250 /im) and
both the fine and total fractions analyzed for total lead. The frequency of QA samples (duplicates
and blanks) is shown in Table IV-1.
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Table IV-1
Dutch Boy Site

Field Quality Control Samples(1)

Sample Type

Duplicates

Equipment (Rinsate) Blanks

Trip Blanks

Frequency

At least 10% of primary samples collected for each matrix,
(i.e., approximately 1 duplicate every 10 samples for a total of

approximately 30 duplicate samples)

At least 10% of primary samples collected
(i.e., approximately 1 rinsate blank every 10 samples for a total

of approximately 30 rinsate blanks)

One per day that samples are shipped to analytical laboratory

'"Each quality control sample is to be analyzed for the same constituents as those in the primary
samples.
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TABLE IV-2
Dutchboj Site

Project Required Retention Times and Quantitation Ions
(Method SW-846, 8260A)

Analyte

Acetone

Benzene

Bromobenzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

H-Butylbenzene

sec-Butylbenzene

rm-Butvlbenzene

Carbon Disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromelhane

2-Chlorotoluene

4-Chlorotoluene

1 ,2-Dibromo-3-chloropropane

1 ,2-Dibromoethane

Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

Retention Times*

5.45

9.94

16.72

8.94

11.67

16.03

3.67

8.63

18.75

17.93

17.60

5.82

9.64

14.84

13.97

3.85

9.12

2.90

17.00

17.16

19.96

14.14

11.44

18.80

18.10

Quantitation Ions

43

78

156

128

83

173

94

72

91

105

134

76

117

112

129

64

83

50

91

91

75

107

93

146

146
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TABLE IV-2
Dutchboy Site

Project Required Retention Times and Quantitation Ions
(Method SW-846, 8260A)

Analyte

1 ,4-Dichlorobenzene

Dichlorofluoromethane

1,1-Dichloroethane

1,2-Dichloroethane

1 , 1 -Dichloroethene

cis- 1 ,2-Dichloroethene

trans- \ ,2-Dichloroethene

1 ,2-Dichloropropane

1 ,3-Dichloropropane

2,2-Dichloropropane

1 , 1 -Dichloropropene

as- \ ,3-Dichloropropene

trans- \ ,3 -Dichloropropene

Ethylbenzene

Hexachlorobutadiene

2-Hexanone

Isopropylbenzene

/>-Isopropyltoluene

Methylene chloride

4 -Methyl -2 -pentanone

Naphthalene

n-Propylbenzene

Styrene

1,1,1 ,2-Tetrachloroethane

1 , 1 ,2,2-Tetrachloroethane

Retention Times*

18.25

2.72

7.58

9.98

5.34

8.58

6.82

11.25

13.64

8.56

9.63

12.31

13.12

14.97

21.74

1373

16.26

18.15

6.28

12.53

21.88

16.87

15.74

14.94

16.70

Quantitation Ions

146

85

63

62

96

96

96

63

76

77

75

75

75

91

225

43

105

119

84

43

128

91

104

131

83
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TABLE IV-2
Dutchboy Site

Project Required Retention Times and Quantitation Ions
(Method SW-846, 8260A)

Analyte

Tetrachloroethene

Toluene

1 ,2,3-Trichlorobenzene

1 ,2,4-Trichlorobenzene

1,1,1 -Trichloroethane

1 , 1 ,2-Tnchloroethane

Tnchloroethene

Trichlorofluoromethane

1 ,2,3-Tnchloropropane

1 ,2.4-Tnmethylbenzene

1 ,3,5-Tnmethylbenzene

Vinyl chloride

o-Xvlene

m -p-Xylene

Retention Times*

13.60

12.80

22.39

21.40

9.37

13.39

10.94

4.30

16.75

17.67

17.11

3.12

15.73

15.16

Quantitation Ions

166

92

180

180

97

83

95

101

110

105

105

62

106

106

*Retention times mav van1 per instrument The retention times provided are approximate.
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• VOC analysis will be performed by the Gas Chromatography/Mass Spectrometry
technique (GC/MS; SW-846, 8260A) (USEPA 1986)4.

• TPH will be analyzed (diesel and gasoline ranges) by the Gas Chromatography/Flame
lonization Detection Technique (SW-846, 8015) (USEPA 1986)5.

• Asbestos sampling will be conducted by Polarized Light Microscopy (USEPA Method
600/M4-E2-020).

D. Schedule of Work
Implementation of the field and analytical activities specified in the SAP will be completed

within eight weeks of USEPA approval of the SAP.

E. Sample Handling, Preservatives, Containers, and Holding Times
Field sampling personnel are responsible for the proper description, documentation,

labeling, packaging, storage, handling, and shipping of samples obtained in the field. Proper
practices are necessary in the field and laboratory6 to ensure the integrity of the sample from
collection to reporting.

All samples will be collected using a standard coring device. For those soil borings
installed to depths below the 0-1 foot interval below ground surface (all on-Site locations and a
portion of the off-Site locations), a direct-push method (e.g., Geoprobe) will be used for
installation of the borehole and sample collection. For those soil borings to be installed to the 0-1
foot depth interval (off-Site locations only), a stainless-steel hand-auger will be used for
installation of the borehole and sample collection where feasible For Zone 2 on-Site sample

4See Attachment C - Laboratory Standard Operating Procedures: Lancaster SOP 0374,
1508, 1265, 1266, 1358, 1384, 1131,3981,4592, 5121, 5122, 5222, 5243, 5244, 5441, 5442,
and 6292.

5See Attachment C - Laboratory Standard Operating Procedures: Lancaster SOP 2213,
2540, 6868, 6869, 6976, 1837, 2379, 5899, 4833, 2376, 5321, 5322, 5323, 5325, 6175, 7003,
and 7004.

6See Attachment C - Laboratory Standard Operating Procedures: Lancaster SOP QA-102,
QA-103, QA-104, and QA-109.
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locations, a power concrete coring device will be used to install a borehole through the
concrete/pavement, through which the coring device can be inserted for soil sample collection.

For soil cores collected via the direct push method, each one-foot core will be collected in
an acetate liner, sealed in the field, and sent to the laboratory for analysis (or retention for
potential future analysis). For soil cores collected via hand-auger (0-1 foot depth interval only),
the one foot core will be separated into two components: the top 0-2 inch interval, and the lower
2-12 inch interval. Each component will be placed into a glass vial, sealed in the field, and sent to
the laboratory for analysis. The upper two-inch vertical interval from each soil core will be
homogenized in the laboratory and analyzed for total lead. The remaining portion of the soil core
will be preserved for potential future analysis. Sample collection is described in detail in
Chapter III of the SAP.

Field personnel will package, label, and place samples in coolers with blue ice (or
equivalent) as indicated below. At the end of each sampling day, all samples will be shipped via
overnight carrier or by courier to reduce processing time, unless otherwise determined. Samples
will be delivered to a certified laboratory within 48 hours of collection. Sample holding times are
stated in Table III-27.

F. Sample Packaging and Shipping
The following procedures will be followed for packing samples for shipment to the

laboratory:

Make sure all sample containers are tightly sealed.
Place the sample containers in the cooler, allowing sufficient space for the addition
of packing material between the containers.
Place blue ice packs (or equivalent) on top of and between the samples.
Place a copy of the Chain-of-Custody form in a sealed clear plastic envelope and
place in the cooler
Place custody seals on outside of each cooler.
Tape the shipping coolers shut if being transported by air courier.

7See Attachment C - Laboratory Standard Operating Procedures: Lancaster SOP IO-001.
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Samples will be shipped every one or two days to the laboratory via overnight courier.
Immediately upon arrival at the contract laboratory, the laboratory will record the condition of the
shipping container and sample containers. The original Chain-of-Custody form will be returned
from the laboratory as part of the final analytical report to the Program Manager. This record will
be used to document sample custody transfers from the sampler to the laboratory and will become
a permanent part of the project file.

G. Documentation

1. Photographic Documentation
Color photographs may be taken of representative sampling locations and the

surrounding site to show the area, sampling equipment, and related Site activities. A
camera that automatically places the date and time of each photograph on the image will
be used, and frame and roll numbers will also be logged on a Photograph Log form to
identify photographs with the correct sampling location.

2. Field Activity Daily Log
A field activity daily log will be used as a record of daily field activities showing

the sequence of events. At a minimum, the log will include the following information.

Project name and number;
Date;
Starting/ending time and nature of each major field activity;
Names of all personnel on the site (including visitors), and a description of
their involvement with the tasks being conducted;

• Weather conditions;
References to appropriate field logs for details of each activity performed
(e.g., reference sample collection logs for details of all samples collected
that day);
Identification of any photographs taken; and
Signature of Task Leader or other reviewer.
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The Field Activities Manager is responsible for ensuring that all activities are
documented in the field activity daily log and that the details of each activity are recorded
on the appropriate field documentation form. Contractor daily documents will be
submitted to the ENVIRON Field Activities Manager no later than the start of business on
the following day.

3. Variances
Significant variances from the field procedures specified in the SAP, QAPjP, and

the Health and Safety Plan (HASP) will be approved by a representative of USEPA and
documented on a Sample Alteration Form (Attachment A). If problems with the specified
field procedures are encountered, corrective actions will be documented with a Corrective
Action Report (Attachment B). Variances affecting project scope and/or schedule must
be approved by the Project Manager. Any variance from the HASP must be signed off by
the Site Health and Safety Officer prior to task implementation. Copies of the completed
Sample Alteration Forms and Corrective Action Reports will be retained permanently in
the project file.

4. Document Maintenance
Field personnel are responsible for recording field activities on the appropriate field

documentation form in sufficient detail to allow the event to be reconstructed without
relying on memory. It is the responsibility of the Field Activities Manager to ensure that
all documents are complete and legible. At the end of each day, all documents completed
that day will be reviewed by the Field Activities Manager for accuracy, completeness, and
legibility

The following field documentation forms or records will be used during the field
activities, at a minimum:

• Sample Chain-of-Custody record (described below);
Soil Sampling Log;
Equipment Calibration Log;

• Photograph Log;
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• Field Activity Daily Log;
• Sample Alteration Form; and
• Corrective Action Report.

Each completed form (a copy or original depending on the type of form) will be
maintained on the Site in chronological order with other completed forms of the same type
until the completion of the field activity. Copies of specific forms will be sent to the
project office on a weekly basis for filing unless waived by the Program Manager.

5. Chain-of-Custody Record

a. Sampling Custody Procedures
The chain-of-custody record for each sample will originate at the Site,

where samples will be prepared for shipment to the laboratory. ENVIRON will be
responsible for completion of the chain-of-custody record throughout the sampling
program until the samples have been delivered to the laboratory. The
chain-of-custody record will be continued through sample collection, shipment,
and analysis by the laboratory. This record will be completed in order to establish
the documentation necessary to trace sample possession from sample collection
through sample analysis. The sampling portion of the chain-of-custody record will
contain:

List of sampling team members;
Sample number;
Signature of sampler or bottle preparer;
Date and time of sample collection;
Sample depth;

• Medium type;
Signatures of persons involved in the chain of possession;

• Inclusive dates of possession; and
Preservation.
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b. Laboratory Custody Procedures
A member of the Sample Administration Group will receive shipment of

the samples from the field, sign the chain-of-custody, and create an internal
laboratory chain of custody. The Sample Administrative Group will track the
custody of the samples from the time they are received until the time the samples
are entered into the Sample Management System. The appropriate data from the
chain-of-custody record will be entered into the laboratory sample tracking system
(both a written file and an electronic database) using the sample number from the
sample label or assigning a unique laboratory number to each sample. The samples
will then be transferred to a sample custodian who will store the samples in an
assigned secure location. The internal COC will accompany the samples from the
storage to the laboratory for analysis and during any other transfers. After
analysis, the samples will be returned to the Sample Support Group, which will
ensure that the COCs are complete. This laboratory record will serve as the
documentation for all evidentiary considerations.

The a member of the Sample Administration Group will notify
ENVIRON's QA Manager or Field Activities Manager of any discrepancies noted
on the chain-of-custody or sample labels. Samples will not be analyzed until the
discrepancy is resolved Any changes made will be documented by the laboratory
and ENVIRON's QA Manager

Any unused portions of samples remaining after completion of analysis by
the laboratory will be disposed of in accordance with procedures developed by the
laboratory and consistent with applicable laws and regulations governing sample
disposal.

The Sample Administration Receipt Documentation Log should be
completed by a member of the Sample Administration Group upon receipt of the
sample and will contain:

Name of person receiving the samples;
• Date and time of sample receipt by the laboratory;

Sample condition and temperature; and
• Any paperwork discrepancies or unpacking problems.
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The laboratory portion of the chain-of-custody form will be completed
each time the sample is transferred and will contain:

• Name of person receiving the samples;
• Laboratory sample number;
• Date and time of transfer; and
• Reason for change of custody.

Lancaster's SOPs for sample receiving, log in, storage, and tracking during
sample preparation and analysis are provided as Attachment C.

H. Sample Identification and Labeling Procedures
Each sample collected for testing will be assigned a unique sample identification (ID)

code The sample ED will facilitate data management by referencing the analytical laboratory,
depth interval, site, date, and location. All samples will be labeled with the sample ED code and
other field information.

I. Sample Identification
To ensure correct identification of all samples collected, a unique alphanumeric

code will be assigned to each sample
The 15-character sample ED scheme to be used is summarized below The hyphens

included in this sample ID are provided for clarity and will be eliminated for database
management.

Sample ID: ndd-SS-MMDDYY-AAAA
Where:

n = Laboratory designator
L = Lancaster

dd = Depth Interval:
01 = 0-1 foot depth interval
12 = 1-2 foot depth interval
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SS = Site:
DB = Dutch Boy Site
OA = Off-Site; adjacent property
OP = Off-Site; parkways
BG = Background

MMDDYY = Date:
Month, day, and year in number format (e.g., 062196 = June 21, 1996).

AAAA = Location:
QA/QC samples (i.e., duplicate samples, field equipment (rinsate) blanks, and trip
blanks) will be assigned fictitious numbers starting with 97, 98, and 99,
respectively (e.g., 9701, 9702, etc.).

2. Sample Labels
The sample labels will be placed on the sample containers so as not to obscure any

data on the containers. Sample information will be printed on the labels in a legible
manner using waterproof ink. The label will contain sufficient information so the sample
can be identified on the sampling information form or sample collection log. Sample labels
will contain the following information:

The project name and number (i.e., Dutch Boy Site, 01-4598A).
A unique sample identification (see above).
The date and time.
Designation of the sample as a composite, if appropriate.
Identification of preservatives used, if any.
A list of analytical tests to be performed on the sample.
Other necessary remarks.
Name of the sampler

I. Sampling Equipment and Procedures
This section describes the procedures to be used during the field portions of the

investigation.
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1. Decontamination Procedure
Prior to and between sample collection, all sampling equipment (e.g., stainless steel

shovels and trowels) will be thoroughly cleaned using a high pressure steam cleaner and/or
rinsed with tap water, rinsed with non-phosphate detergent solution, rinsed with tap water
to remove detergent, rinsed with distilled/deionized water, and air dried.

2. Waste Management
All water used during decontamination will be stored in drums and labeled

appropriately. The drums will be placed in an on-site waste storage area pending
analytical test results. Similarly all waste soils generated during the sampling program will
be drummed and stored on-Site pending analytical results. The decontamination water
and waste soils will then be disposed of appropriately.

J. Corrective Action
This section describes the field and laboratory corrective action program developed for the

site investigation. The criteria for data acceptability are established elsewhere in this QAPjP and
include data precision, accuracy, representativeness, comparability, and completeness. These
PARCC criteria shall serve as the predetermined limits for data acceptability beyond which
corrective action is required. If the ENVIRON Program Manager or QA Manager determines
that data do not meet these criteria or procedures are not implemented as described herein, then
corrective action is required. All proposed corrective actions shall be approved by the Principal-
in-Charge The Program Manager or QA Manager shall initiate the corrective action by notifying
the project team members in a written corrective action memorandum detailing the corrective
action to be implemented.

1. Field Situations
If problems originating in the field are identified, immediate corrective action will

take place. If such action does not resolve the problem, appropriate personnel will be
assigned to investigate and evaluate the cause of the problem. Once a corrective action is
implemented, the Field Activities Manager will verify that the problem has been
eliminated.
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2. Laboratory Situations
Corrective action, if necessary, will be initiated by the Laboratory QA Manager in

consultation with ENVIRON's QA Manager. Corrective action may include, but is not
limited to:

Reanalyzing the samples, if holding-time criteria permit;
Evaluating and amending sampling and analytical procedures;

• Accepting data with an acknowledged level of uncertainty; and
Resampling and analyzing only if ENVIRON determines that the data are
critical to an effective characterization of the site.

In the event that the above corrective actions are deemed unacceptable, an alternate
laboratory will be selected to perform necessary or appropriate verification analyses.

3. Immediate Corrective Action
Any equipment and instrument malfunctions will require immediate corrective

actions. The laboratory QC charts are working tools that identify appropriate immediate
corrective actions to be taken when a control limit has been exceeded. They provide the
framework for uniform actions as part of normal operating procedures. The actions taken
should be noted in field or laboratory logbooks, but no other formal documentation is
required unless further corrective action is necessary. These on-the-spot corrective
actions will be applied daily as necessary.

4. Long-term Corrective Action
The need for long-term corrective action may be identified by standard QC

procedures, control charts, and/or performance or system audits. Any procedural or data
quality problem that cannot be solved by immediate corrective action falls into the
long-term category. The essential steps in a corrective action system are:

• Identification and definition of the problem;
• Investigation and determination of the cause of the problem;
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Determination and implementation of a corrective action to eliminate the
problem; and

• Verification that the corrective action has eliminated the problem.

Documentation of the problem is important in corrective action. The responsible person
may be an analyst, the Field Activities Manager, the laboratory QA Manager, the sampler,
ENVIRON's QA Manager, or the Program Manager. In general, the respective QA
Manager will investigate the situation and determine who will be responsible for
implementing the corrective action. ENVIRON's QA Manager will verify that the
corrective action has been taken, and appears effective, and that the problem has been
resolved.

The required corrective action will be documented by ENVTRON's QA Manager
and the Field Activities Manager for site activities. The corrective action will be discussed
with the Program Manager and the USEPA Remedial Project Manager (RPM) prior to
implementation if the severity of the problem warrants such discussion.

Any changes proposed for amending sampling and analytical procedures will be
documented in addenda to the SAP or QAPjP and/or with an appropriate Corrective
Action Report or Sample Alteration Form.

5. Corrections to Documentation
Original data recorded in field logbook, chain-of-custody records, and other forms

may be written in ink. None of these documents will be altered, destroyed, or discarded
even if they are illegible or contain inaccuracies that require a replacement document.

If an error is made on a document assigned to one individual, that individual will
make the correction by drawing a line through the error, entering the correct information,
and initialing and dating the change. The erroneous information will not be obliterated.
Any additional error(s) discovered on a document will be corrected by the person who
made the entry. All corrections will be initialed and dated by the author. In addition, the
author will complete a Sample Alteration Form or Corrective Action Report, as
appropriate (see Attachment A and B, respectively, for copies of these forms).
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V. PROJECT ORGANIZATION AND RESPONSIBILITIES

A. Project Staffing
Joyce Schlesinger, Managing Principal of ENVIRON's Arlington, Virginia office will

serves as Principal-in-Charge for the project. Ranjit Machado of ENVIRON, the designated
Project Coordinator, will manage and coordinate all aspects of the project in conjunction with Ed
Hanlon, USEPA's On-Scene Coordinator. Gavin P. Thompson, Ph.D., will be the QA Manager.
Steve Dielman will be the Health and Safety Coordinator and the Field Activities Manager. The
primary project responsibilities for the key personnel at ENVIRON and the contract laboratory
are identified below. The project management structure is represented in Figure V-l.

JOYCE SCHLESINGER, P.E Ms. Schlesinger is a Managing Principal at ENVIRON. Her
project responsibilities will include supervision of all ENVIRON staff and their efforts, and overall
project QA/QC. Her address is ENVIRON Corporation, 4350 N. Fairfax Dr., Arlington, VA
22203. Her phone number is (703) 516-2340.

RANJIT MACHADO. P E : Mr. Machado is a manager at ENVIRON. He will serve as the
ENVIRON Program Manager and will oversee project activities. Mr. Machado is responsible for
monitoring the work effort, schedule, costs, and communication. The Program Manager will
provide the focal point for communications between NL, the USEPA, and the project staff. This
liaison activity will provide clear lines of communication among all parties to minimize the chance
for misconceptions concerning any aspect of the project. Mr. Machado will ensure that the
activities of all Site personnel comply with the approved work plans and will recommend or
provide disciplinary action, as appropriate, if noncompliance occurs. Mr. Machado's address is
ENVIRON Corporation, 4350 N Fairfax Dr, Arlington, VA 22203. His phone number is (703)
516-2358.

GAVIN P THOMPSON, Ph.D : Dr. Thompson is a Senior Science Advisor with ENVIRON.
He will serve as ENVIRON's QA Manager. His project responsibilities include overall QA/QC
for the analytical data generated by the sampling and analysis activities, supervision and
maintenance of data processing and data processing QC, performance of data review, and
conducting laboratory performance and system audits. His address is ENVIRON Corporation,
4350 N. Fairfax Drive, Arlington, VA 22203. His phone number is (703) 516-2364.
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STEVE A DIELMAN: Mr. Dielman is a manager with ENVIRON. He will serve as the Field
Activities Manager for this project. His project responsibilities include supervision of the
sampling operations and the sampling QC; supervising and reporting on field performance; and
performance of system audits related to field activities. His address is ENVIRON Corporation,
4350 N. Fairfax Drive, Arlington, VA 22203. His phone number is (703) 516-2363.

DOUGLAS H ERRETT: Mr. Errett is an Associate with ENVIRON. He will serve as the Health
and Safety Coordinator for the project. His responsibilities include development and review of
safety protocols and procedures necessary to field operations, and investigation of all site-related
injuries. His address is ENVIRON Corporation, 4350 N. Fairfax Drive, Arlington, VA 22203.
His phone number is (703) 516-2384.

LEE-ANN TRACY: Ms. Tracy is an Associate with ENVIRON. She is the Data Validation
Specialist for the project. Her project responsibilities include performing the validation of field
and analytical data. Her address is ENVIRON Corporation, 4350 N. Fairfax Dr., Arlington, VA
22203 Her phone number is (703) 516-2382.

B. Laboratory Responsibilities
Lancaster Laboratories (Lancaster) of Lancaster, Pennsylvania will provide services for

analyses of samples collected during the site investigation All organic and inorganic analyses will
be performed under the conditions of relevant USEPA methods.

TIMOTHY OOSTDYK. Ph D is the Project Manager/Chemist for Lancaster He is responsible
for all operations including technical and client services His address is Lancaster Laboratories,
2425 New Holland Pike, P.O. Box 12425, Lancaster, PA 17605-2425 His phone number is
(717)656-2681.

M LOUISE HESS. B.S.: is QA Manager for Lancaster Her responsibilities include supervision
and review of the laboratory analyses and the laboratory QC effort, the data processing and data
processing QC. Her address is Lancaster Laboratories, 2425 New Holland Pike, P.O. Box 12425,
Lancaster, PA 17605-2425. Her phone number is (717) 656-2681.
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ANNELffiSE HUTCfflSONr B S., M.B.A.: is the Sample Receipt/Sample Entry Group Leader
for Lancaster. Her project responsibilities will include the supervision of the sample receipt,
unpacking, and entry of information into the laboratory information management system. Her
address is Lancaster Laboratories, 2425 New Holland Pike, P.O. Box 12425, Lancaster, PA
17605-2425. His phone number is (717) 656-2681.

CYNTHIA AVARS B S M B A : is the Sample Support Group Leader at Lancaster. Her
responsibilities include the supervision of storage and retrieval of samples. Her address is
Lancaster Laboratories, 2425 New Holland Pike, P.O. Box 12425, Lancaster, PA 17605-2425
His phone number is (717) 656-2681.

C. USEPA Responsibilities

ED HANLON: is the EPA project manager and on-scene coordinator and will oversee project
activities He is responsible for monitoring the work effort and communication, and serves as a
focal point for communications between NL, USEPA, and the public. This liaison activity
includes coordinating reviews of the QAPjP with EPA's QAPjP staff. Mr. Hanlon's address is
USEPA, 77 West Jackson, Mailcode SR-6J, Chicago, IL 60604. His phone number is (312) 886-
4071.
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VL QUALITY ASSURANCE REQUIREMENTS

A. Sample Documentation and Handling
To assure the integrity of the samples collected prior to analyses, the sample handling,

documentation, custody, packaging, shipping, identification, and labeling procedures are outlined
in Chapter IV.

B. Initial and Continuing Instrument Calibration
Instrument calibration consists of the establishment of an analytical curve based on the

absorbance, emission intensity, or other measured characteristics of known standards. The
calibration standards must be prepared using the same type of acid or concentration of acids as
used in the sample preparation. Initial instrument calibration should consist of analysis of
analytical standards for a series of different specified concentrations, used to define the
quantitative response, linearity, and dynamic range of the instrument to target compounds.
Continuing calibration should consist of an analytical standard run every ten analytical samples or
every twelve hours, whichever is more frequent, to verify the calibration of the analytical system.

C. Blanks

1. Calibration Blank
A calibration blank is prepared by the laboratory using acidified distilled/deionized

water to ensure that contamination is not present in the preparation water or in the
analytical instrument due to carry over from other samples or standards. The initial
calibration blank (ICB) is analyzed after the analytical standards, but not before analysis of
the initial calibration verification (ICV) solution(s), during the initial calibration of the
instrument.

A continuing calibration blank (CCB) is analyzed after every initial and continuing
calibration verification. The CCB shall be analyzed at a frequency of 10% or every twelve
hours during the run, whichever is more frequent. The CCB result (absolute value) must
not exceed the CRDL.
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2. Method (or Preparation) Blank
The method blank is used to detect any contamination introduced by the

laboratory. A method blank is a quality control sample prepared by the laboratory that
contains distilled/deionized water and the same reagents used with the field samples and
carried through the entire analytical procedures (digested and analyzed). An aqueous
method blank is treated with the same reagents as a sample with a water matrix; a solid
method blank is treated with the same reagents as a soil sample. Method blanks shall be
generated and analyzed at a frequency of at least one per ten samples of a given matrix
(e.g., soil or water).

3. Equipment Rinsate Blanks
One equipment rinsate blank is required per parameter per ten samples (i.e., 10%

of the primary samples), and at least two equipment rinsate blanks will be collected in the
field. These samples are used to test for residual contamination of the sampling
equipment. The equipment rinsate blanks will be collected by pouring laboratory-supplied
analyte-free water over decontaminated sampling equipment into labeled sample bottles.
Pre-cleaned sample bottles with appropriate preservatives will be supplied by the analytical
laboratory. Decontamination procedures are described in Chapter IV. Immediately after
filling, the sample bottles will be securely closed, placed in a cooler, and kept chilled with
blue ice (or equivalent) until delivery to the analytical laboratory. Equipment rinsate
blanks will be considered associated with all samples collected since the last equipment
rinsate blank was collected.

4. Trip Blanks
One trip blank is required per cooler used to ship samples. Trip blanks will be

shipped by the analytical laboratory with the sample containers. These samples are used to
identify contamination introduced in the field or by the laboratory. Trip blanks will be
labeled in the field at a specific sample location, and shipped to the analytical laboratory
with the associated samples. At least one trip blank sample will be included in each
shipment to the analytical laboratory. Trip blanks will be considered to be associated with
all samples in the same shipment to the laboratory.
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D. Performance Evaluation Samples
Project QA/QC checks will be employed to evaluate the analytical performance of the

laboratory. Each item of equipment used in laboratory analyses will be calibrated at a frequency
specified by the appropriate USEPA method. Calibration data will be recorded and reported
along with other QC parameters.

Analytical QA/QC for laboratory testing will be based on: (1) method requirements as
stated in the current USEPA procedure; (2) the laboratory Standard Operating Procedures
(SOPs) developed for target analytes quantified by the methods requested; and (3) the
laboratory's specified QA/QC procedures. Laboratory precision and accuracy will be evaluated
based on USEPA method-required system checks and results of required laboratory QA/QC
samples introduced into the sample analysis stream. The types and frequency of required system
checks and laboratory QA/QC samples are provided in the specific USEPA methods. Should
problems be encountered, the laboratory will undertake corrective action procedures as described
in Chapter IV. At a minimum, the following laboratory QA/QC checks will be performed.

Calibration Check Compounds (CCCs): Target compounds used to evaluate the
calibration stability of the instrument. Maximum percent deviations of the CCCs
are defined in the protocol.

System Performance Check Compounds (SPCCs) Target compounds designated
to monitor chromatographic performance, sensitivity, and compound instability or
degradation on active sites. Minimum response factor criteria for the SPCCs are
defined in the protocol

Internal Standards: Compounds added to every standard, blank, matrix spike,
matrix spike duplicate, sample (for VOCs), and sample extract at a known
concentration, prior to analysis Internal standards are used as the basis for
quantitation of the target compounds.

In addition to the laboratory QA/QC described above, project QA/QC checks will be
employed to evaluate the analytical performance of the laboratory. Project QA/QC checks will
consist of submitting controlled samples that are introduced to the laboratory from the field.
Project QC samples will consist of field (equipment rinsate) blanks, trip blanks, and duplicate
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samples. Duplicate samples will be collected for each matrix (soil and debris) at a rate of at least
10% of the primary samples (see Table IV-1). Spiked samples will also be part of the QA/QC
program.

£. Detection Limit
Detection limits for each analyte are presented in Table HI-1.
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VH. ERROR DETERMINATION

A. Calculation of Precision
The procedure for assessing precision based on duplicate samples will be as follows:

Tabulate duplicate data and calculate the relative percent difference (RPD) as shown
below for each duplicate pair:

RPD(%) = (X!-X2)/Xavg x 100%

where:
X, = concentration for sample 1 of duplicate or replicate
X2 = concentration for sample 2 of duplicate or replicate
X = average of concentrations in samples 1 and 2 or replicates 1 and 2

B. Calculation of Accuracy
The procedure for assessing accuracy based on spike sample results will be as follows:

Tabulate sample data and calculate the recovery (R) percentage as shown below for each sample:

R% = (SSR - SR)/SA x 100%

where:
SSR = spike sample result
SR = sample result
SA = spike added

C. Calculation of Completeness
Overall completeness for the sample data collected will be calculated according to the

following equation:

= V/T x 100%
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where:
C = completeness of analytical effort in percent
V = amount of valid data obtained
T = amount of valid data expected under normal conditions

The data collected will be validated using the procedures described in Chapter IX. Completeness
of the data will be calculated on this basis.
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DELIVERABLES

A. Laboratory Deliverables
After the Laboratory QC Manager has qualified the analytical results and the Laboratory

Project Manager has approved the report, the laboratory will provide ENVIRON with a report in
the following scheme:

Sample Analytical Results: General Reporting Requirements

The following information will be provided with each sample delivery group or laboratory
report:

• A transmittal letter, signed by the Laboratory Project Manager and QC
Manager, identifying the laboratory report number and issuance date;

• A master list of laboratory tracking identification numbers correlated with
field sample identification numbers and sample analysis batch identification
to correlate QC samples to sample analysis batch;
Chain-of-Custody forms signed by the Laboratory Sample Control Area
Leader; and
A narrative summary identifying any QA or sample problems encountered
and the corrective action taken.

The following information will be contained on the sample analytical results
summary forms:

The results of sample analysis;
The analytes of interest;

• The method of analysis;
• The method detection limit for each analyte;

Sample collection date;
Sample receipt date;
Sample preparation (e.g., extraction) date; and

• Sample analysis date.
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The following QA data for inorganics analyses will be provided where applicable:

• Results of method and field blank analyses;
Results of LCS and control limits;
Results of laboratory duplicate analyses;
Results of pre-digestion sample spike analysis; and
Results of post-digestion sample spike analysis.

The following QA data for organics analyses will be provided where applicable:

Results of method, trip, and field blank analyses;
Results of LCS analyses and control limits;
Results of matrix spikes and calculated percent recovery, control limit, and
source. Matrix spikes must be sample-specific for submitted sample
batches;

• Results of matrix spike duplicates, calculated percent recoveries for matrix
spike duplicate, RPD between matrix spike and matrix spike duplicate,
control limits, and source. Matrix spike duplicates must be sample-specific
for submitted sample batches; and
Results of surrogate spikes, percent recoveries, control limits, and source.

B. Data Reporting
Data generated during the site investigation will be appropriately identified, validated and

summarized in the final report. ENVIRON has developed a data storage and information system
to facilitate data for tracking and data calculations, and for the transfer of data to various forms
and reports. Quality control procedures have been designed to eliminate errors during these
steps.

Appropriate documents will be prepared and distributed to summarize the field activities
performed and the results of all data collected during the site investigation. These reports, to the
extent possible, will include:

-41- E N V I R O N



Presentation of results;
• Summaries of field data from field measurements such as water levels and soil

moisture and water-quality parameters; and
Field location of sampling points.

In addition, USEPA will be provided with copies of the following documents for each sampling
event:

All field measurements, data logbooks, and notebooks,
Laboratory reports; and
Data validation reports summarizing the validation process used and specific
comments pertaining to a sample or group of samples.

An inventory of all documents contained in the project file will be developed. This document
inventory shall contain the following information:

• Document date;
Author(s), including title and affiliation;
Recipient(s), including title and affiliation;
Title of document;
Summary of content; and

• Number of pages

All documents supplied to USEPA shall include a cover sheet containing the following
information:

Site name (Dutch Boy Site),
Date; and
Authors.

Upon completion of the data validation and assessment of the data with respect to precision,
accuracy, and completeness, ENVIRON will develop QA/QC reports for each analytical data
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package. This report, along with a field activities documentation report, will be prepared to
summarize the results obtained for all samples collected during the investigation.
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IX. DATA VALIDATION

Validation for analytical results generated by methods will be performed in accordance
with and EPA CLP Functional Guidelines for Organic Data Review (USEPA 1994a) and EPA
CLP Functional Guidelines for Inorganic Data Review (USEPA 1994b). These guidelines are
collectively referred to herein as the "Functional Guidelines." For analytes for which the
functional guidelines are not applicable, specific QA/QC requirements and actions are presented
herein.

The following is a description of the validation steps that will be used by ENVIRON's
Data Validation Team to validate the laboratory data. All sample data within each case will be
checked, and the results will be summarized in the final report. The validation steps are as
follows:

Compile a list of all investigative samples;

Compile a list of all QC samples, including:
•• Field blanks;
» Trip blanks;
•• Blind duplicate samples (replicated or co-located samples), if applicable;
•• Split samples taken by other parties, if applicable;
•• Laboratory replicates;
+ QC performance samples;
•• Bottle blanks;
•• Matrix spikes; and
•• Matrix spike duplicates

Review laboratory analytical procedures and instrument performance criteria as
outlined below.

Organic Analysis
•• Sample holding time;
•• Blanks;
•• LCS recovery;
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>• Surrogate recovery;
»• Matrix spike/matrix spike duplicate; and
>• Method detection limits.

Inorganic Analysis
>• Sample holding time;
•• Blanks;
>• LCS recovery;
»• Duplicate sample analysis;
»• Spike sample analysis; and
•> Method detection limits.

Summarize data, including the following elements:
•• Results;
•• Sample media identification;
•• Sample location and descriptions;
»• Appropriate concentration units;
•• Appropriate significant figures;
•• Data qualifiers; and
" Definitions.

Review data summary for potential data quality problems, including:
> Unexpected results;
•• Common laboratory contaminants;
»• Unusual spatial concentration/identification relationships;
•• Unexpected compound or parameter relationships;
•• Samples in which dilution was necessary;
»• Samples that may have exhibited carry-over; and
»• Time and date of sample collection.

The performance criteria for organics analyses will be evaluated as follows. These criteria are
derived from the USEPA National Functional Guidelines (EPA 1994a, 1994b) where applicable.
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flag associated analytical results as estimated quantities (validation flag "J") or as
unusable (validation flag "R"), depending upon the determination of the severity of
the impact on the quality of the results.

Matrix spike recovery: Accuracy is measured by the percent recoveries for
MS/MSD analyses. The Data Validation Specialist will determine if deviations
outside the QC limits for percent recovery impact on the quality of the associated
sample results. If so, the Data Validation Specialist will flag associated analytical
results as estimated quantities (validation flag "J") or as unusable (validation flag
"R"), depending upon the determination of the severity of the impact on the quality
of the results.

Matrix spike duplicate: Precision of a set of analyses will be evaluated by
determining the RPDs for MS/MSD samples. The Data Validation Specialist will
determine if deviations outside the QC limits for RPDs affect the quality of the
associated sample results. If so, the Data Validation Specialist will flag associated
analytical results as estimated quantities (validation flag "J") or as unusable
(validation flag "R"), depending upon the severity of the QC problem.

Surrogate spike recovery: Surrogate spike recovery will also be used to evaluate
the accuracy of reported measurements. A surrogate standard is a distinct chemical
that behaves similarly to the target chemical and is purposely added to the sample
prior to cleanup and extraction. The surrogate spike recovery is used to assess
recovery of the target chemical from the sample matrix. A known amount of a
surrogate standard is added to the sample prior to cleanup. The amount of the
surrogate detected in the analysis is compared to the amount added and the percent
recovery is determined If surrogate recoveries do not meet QC criteria, sample
data are considered estimated quantities (data qualification flag "J") or unusable
(data qualification flag "R"), depending upon the severity of the excursion beyond
QC limits.

Method detection limits: Reported method detection limits will be compared against
those specified in this SAP. The Data Validation Specialist will determine the cause
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of any elevated detection limits and the impact on the data usability. The laboratory
will be contacted if a significant number of samples have elevated detection limits.

The performance criteria for lead analyses will be evaluated as follows. These criteria are
derived from the USEPA Functional Guidelines where applicable.

Holding times: The accuracy of analytical results may depend upon analysis within
specified holding times. In general, a longer holding time is assumed to result in a
less accurate measurement due to the potential for loss or degradation of the analyte
over time. The data reviewer will qualify results for samples analyzed outside
holding times based upon professional judgment. In general, data will be qualified
as estimated quantities (qualification flag "J") or unusable (qualification flag "R"),
depending upon the determination of the severity of the impact on the quality of the
results.

Blanks: Accuracy will be evaluated by comparing results for the analysis of field
and method blank samples to results for investigative samples. Contaminant
concentrations in blanks should be less than detection or reporting limits. If a
contaminant is found in a blank and the concentration of the same analyte in an
associated sample is less than five times that detected in the blank, then the data
reviewer will qualify associated result as non-detect (data qualification flag "U")
(USEPA 1994a). If the result is greater than five times the concentration in the
blank, no data qualification is required.

Laboratory control sample The laboratory limits for precision, as measured by the
RPD between laboratory DCS analyses, will be the laboratory control limits based
on historic data calculated as specified in the analytical methods. If these limits are
not met, the Data Validation Specialist will flag associated analytical results as
estimated quantities (validation flag "J") or as unusable (validation flag "R"),
depending upon the determination of the severity of the impact on the quality of the
results. The laboratory limits for accuracy, as measured by the percent recoveries
for LCSs, the Single Control Samples (SCS) and DCS analyses, will be the
laboratory control limits based on historic data calculated as specified in the
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analytical methods. If these limits are not met, the Data Validation Specialist will
flag associated analytical results as estimated quantities (validation flag "J") or as
unusable (validation flag "R"), depending upon the determination of the severity of
the impact on the quality of the results.

Duplicate sample analysis: Duplicate samples are field samples that are split into
two aliquots. Each aliquot is then prepared and analyzed separately. The RPD
between the duplicate measurements is a measure of the precision of the analysis. If
the duplicate sample RPD is outside of QC limits, the associated sample results are
considered estimated quantities (data qualification flag "J").

Spike sample analysis: For spike sample analysis, a standard metal is spiked into an
investigative sample either prior to or after sample digestion. The percent recovery
of the standard is then determined in order to evaluate the accuracy of analytical
results. If the spike recoveries are outside of QC limits, the associated sample
results are considered estimated quantities (data qualification flag "J"). Post-
digestion spikes are not required if the pre-digestion spike results are within QC
limits.

A sample summary will be prepared to address precision, accuracy, and completeness of
the analytical data Laboratory records and data package requirements will be checked to assess
completeness of the data package. The validation effort will be performed by personnel qualified
and experienced in the field of laboratory data validation.

Despite all efforts to achieve the objectives of the project, the potential for error exists in
laboratory chemical analyses and in the data reporting process Every reasonable effort will be
made to compare and double-check data reported from the laboratory.
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Sample Alteration Form



Sample Alteration Form
Project Name

Project Number

Material to be Sampled

Measurement Parameter

Standard Procedures for Field Collection and Laboratory Analysis (cite reference)

Reasons for Change in Field Procedures or Analysis Variation

Variation from Field of Analytical Procedure

Special Equipment, Materials, or Personnel Required

Initiators Name Date

Project Officer Date

QA Officer Date

E N V I R O N



ATTACHMENT B

Corrective Action Report



Corrective Action Report
Project Name

Project Number

Sample Dates Involved

Measurement Parameter

Acceptable Data Range

Problem Areas Requiring Corrective Action

Measures Required to Correct Problem

Means of Detecting Problems and Verifying Correction

Initiators Name Date

Project Officer Date

QA Officer Date

E N V I R O N
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Attachment C
Lancaster Laboratories Standard Operating Procedures (SOPs)

SOP ID

QA-102

QA-103

QA-104

QA-109

IO-001

IO-004

IO-005

IO-007

IO-011

Title Pages

General Procedures

QAOM - Sample Login

QAOM - Sample Storage and Disposal

QAOM - Internal Chain-of-Custody Documentation

QAOM - Laboratory Notebooks and Documentation

Preservation Conditions, and Holding Times for Inorganic Samples

QA for Graphite Furnace

Department 23 Quality Control Procedures

Preparation of Standards and Solutions
Purpose and Contents
A. Reagents
B. Atomic Absorption Solutions
F. Graphite Furnace Solutions
G. Prep Room Solutions (waters)
H. Prep Room Solutions (solids)

Inorganic Analysis Safety Procedures

3

5 + 1

17

4 + 1

3

10

12

11 + 1
2
16
8
11
14

6

Volatile Organic Compounds

Draft SPME

0374

1508, 1265, 1266, 1358, 1384,
1131,3981,4592,5121,5122,

5222, 5243, 5244

5441,5442,6292

Prescreening of Water and Soil Samples for Benzene, Toluene,
Ethylbenzene, and Xylenes (BTEX) and Volatile Organic Content
( VOC) Using Headspace Solid Phase Microextraction (SPME) and
Gas-Chromatography with Flame lonization Detection (GC/FID)

Solid Matrix Sample Preparation

Waters and Wastewaters for Priority Pollutant Volatile Target
Compounds

Soils and Solids for Volatile Target Compounds by Gas
Chromatograph/Mass Spectrometry (GC/MS): Capillary Column
Technique

9

9

37

27

Lead

0947, 1339

1055-200.9

1055, 1155

1056

Toxicity Characteristic Leaching Procedure TCLP Nonvolatile
Leachates

Lead in Drinking Water and Wastewater by Graphite Furnace

Lead by Graphite Furnace

Sample Preparation of Wastewater for Graphite Furnace Analysis of
Metals

15

9

6

3



Attachment C
Lancaster Laboratories Standard Operating Procedures (SOPs)

SOP ID

1156

5704

5710

5715

Title

Sample Preparation of Soil/Sediment for Graphite Furnace Analysis
of Metals

Sample Preparation of Extracts and Other Wastewater for Graphite
Furnace Analysis of Total Metals

Sample Preparation of Soil, Sediment, and Sludges for Graphite
Furnace Analysis of Metals

Sample Preparation of Potable Water and NPDES Wastewater for
Graphite Furnace Analysis of Metals

Pages

4

4

4

4

Total Petroleum Hydrocarbons

2213, 2540, 6868, 6869, 6976,
1837

2379, 5899

4833

2376

5321,5322

5323,5325,6175

7003

7004

Purgeable Aromatics in Soil Samples

Preparation and Extraction of Soil and Solid Samples for the
Determination of Purgeable Aromatics, Purgeable Halocarbons, and
Gasoline Range Organics

Extraction Procedure for the Determination of GC Fingerprint on
Petroleum Products in Soil or Solid Waste Matrices

Extraction Procedure for the Determination of GC Fingerprint on
Petroleum Products in Water and Wastewater

TPH-DRO API (Diesel Range Organics)

BTEX/Gasoline Range Organics (GRO) - API

Extraction Procedure for the Determination of Diesel Range Organics
in Water and Wastewater

Extraction Procedure for the Determination of Diesel Range Organics
in Soil or Solid Waste Matrices

16

3

7 + 1

7 + 1

13+3

23+4

7 + 1

7

QAOM - Quality Assurance Operations Manual



^Lancaster Laboratories
^|f A Thermo Analytical Laboratory

Where quality is a science

Initiated Date: 03/87
Effective Date: f£B 1 5 1996

QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-102 JjjJl te

Title: Sample Log-in

Purpose:

In order to provide accountability of our results andjippreVBl̂ sarnple loss or
mix-up, a unique identification number is assigneid̂ -|||î h sample.

Scope:

This SOP will cover the procedure used(fl||fe îar|pes into the computerized
sample management system (SMS) v̂ ĵ liî lplived for analysis.

Procedures:

1 . All samples recei)0d bf î Qiritory personnel shall be delivered to the
Sample Adminiatiojrif Gi"oup immediately upon arrival at the laboratory.
The only exce^p this requirement will be samples which are not
tracked usinl||t||ê î|̂ : There are only a few cases where samples will
be not be tjpcjkiif iising the SMS. These include samples which will be
stored ̂ ||;pî |period of time prior to analysis, (e.g., stability storage)
and saî lis fior special projects that will be reported in a narrative R&D
report fhs%ad of on the usual computerized analytical reports.

"The f̂iiicedures for sample log-in described in this SOP apply only to
samples which are logged into the SMS. However, a written procedure
for tracking any samples not entered into the SMS must be developed by
the technical department responsible for the project or analysis of those
samples.

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681
f ruhci^oni o< Tnorr^n P'r\ro'.- ^\«rpf—.<; Inc s Thprmo Flectron comoanv



SOP-QA-102
Initiated Date: 03/87
Effective Date:
Page 2 of 3 FEB 1 5 1996

2. All client correspondence relating to samples shall also be tra|fgerredJ|v
the Sample Administration Group. This includes purchase oriii|̂ |||ies,
letters, and analysis request forms.

3. Personnel of the Sample Administration Group shaiypg
the computer as soon as practical after receipt,
a unique identification number to each sample
in on the same day they are received with

a. Samples received on a holiday will
normal work day. Samples rec
through 11 p.m. on Sunday yyp
third shift Sample Admini

b. Samples submitted by cJierl
•::T#3i3f£J%

be performed or wit|f
effort shall be m
receipt. These
This databasejs

mples into
puter will assign

all be logged
ing .exceptions:

logged-in until the next
p.m. on Saturday

in Sunday evenings by

ut any indication of the tests to
oBfhcomplete information. Every
it the client on the same day as sample

be tracked in a Q&A hold database.
Bed by the Sample Administration Group.

is not possible, any special storage requirements
will be observed.

4. Upon a®||j|̂ rt̂ i||iof a sample number, the computer will generate a label
which s||a%t̂  attached to the sample container. Every effort will be
rnade a«|r| riot obscure the client label. The information on the label will
include J^p Lancaster Laboratories' sample number, the client name, the
storag& location, a list of analyses requested (by analytical method
number), a bottle code indicating container and preservative type, a

bar code, and any notes to laboratory personnel.

5. Adjustment of sample pH, if necessary, will be the responsibility of the
Sample Support Group. Preservation should be performed immediately
after log-in. A list of preservatives required for routine analyses may be



SOP-QA-102
Initiated Date: 03/87
Effective Date: ££g \ 5 1936
Page 3 of 3

6. All entries in preservation notebooks and on client
made in ink. The error correction procedure given in
"Laboratory Notebooks and Documentation," shall
changes made to this documentation.

7. After samples are logged-in (or preserved,
required) they shall be stored in the compu|||iissigh1i|piocation. If the
computer-assigned location is inappropr^^^^ îe samples, the location
code may be changed by manually ovj

8. The Lancaster Laboratories' samj;
shall be used to identify the
notebooks, instrument
number will also be used
sample which may be
analysis. This ir

SOPQA102.W60
012496

signed to each sample
, including laboratory
reports. The sample
containers of the

the sample preparation and
, extracts, and digestates.

'*« \ifpp"
Prepared by:

Approved by

Approved by:

: M

Date:

Date:

Date:
\J



Lancaster Laboratories
Where quality is a science.

Initiated Date:
Effective Date:

03/87
JUL c 01993

to prevent
The computerized

storage

QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-103

Title: Sample Storage and Disposal

Purpose:

Sample integrity can be compromised by
conditions. The objective of these
samples from deteriorating prior to
sample management system (CSMS) is jf̂ BMiKî iSl
locations and to monitor the ordejflfey*
locations from which they are
discard at the appropriate

Scope:

This SOP will outline. :pf^ejufps used in storing samples,
retrieving and retujipfo,g; il^ples for analysis, and discarding

.JsVffiv1 .:-S£?' :%;

samples when their̂ §̂ ]|§ing time expires.

Procedures:

1.

age of samples in
'llprieved for analysis or

of the Sample Administration Group will
designate the approximate size and type (e.g. ,
;:iM5!fr§§lsrator, freezer or room temperature) of sample
y|ip£ge required for each group of samples as they are
logged onto the CSMS. The computer will assign the
0torage location and record the length of time the
sample must be retained after the analysis report has
been issued. Samples will be stored in the assigned

r I atwartnrw<: inr • 74?^ NPW Holland Pike Lancaster. Fft 17601-5994 • 717-656-2301 • Fax: 717-656-2681



SOP-QA-103
Initiated Date:
Effective Date:
Page 2 of 5

03/87

JUL 3 01993

location. If the location is not suitable (e.g.,
insufficient space) , the storage location may j||̂jchanj|£d
using the manual override on the computer. If
refrigerated space has been requested and
computerized refrigerator locations are ĉ iuDilidl!"
samples will be assigned locations in 4_
refrigerators and will be tracked uŝ inlililmal
until computerized locations are

2. Analysts requiring the use of
location by referring to the
There are varying degrees
locations. The procedurê ,
these locations are as

Free access
locked nor

al system

y determine its
ample status sheet,
on sample storage

Hoval of samples from

those which are neither
a sample custodian. These

• • .
areas are usui|̂ |̂,,i|icated within an individual
group's l a l g t o l i p ^ a n d samples may be removed from
and ret,|piriejN||̂ these locations without

. However, if the sample must be taken
documentation may be

- Care shall be exercised in returning the
its appropriate location.

|§(|ptrolled access areas are attended by a sample
CJipBtodian and are usually large areas used by more
linan one group. Samples stored in controlled access
areas can be removed only after requisitioning the
sample via the CSMS. The sample custodian will
retrieve the requisitioned samples from the storage
locations and scan the bar code label. This process
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03/87

JUL 3 01993

c.

d

documents the sample transfer from the sample
custodian to laboratory personnel. After
samples are returned to the sample storage
scanned by the sample custodian and rejfl̂ îgĝ l̂ ?the
designated storage location. Only Sai|||̂^̂p"
Administration personnel shall be |pmi1ii§̂  to
controlled access areas. The on|̂ |̂|||ê)tpbn to this
rule will be during weekend hojtjpHf whe'llilb sample

M Stffi&. ":;"
custodians are on duty. DurjH MM!!!6 hours, samples
must be requisitioned as
retrieve the samples
to the controlled acce||̂ ^̂^ m

desk. Samples must
use, samples must bjlpla.. . . .. .:fefiiyiireturn cart ins
return these s

bti|Jpanalysts must
, by obtaining a key

|p>m the security
After

if
but as above.

come.on duty.j||f

Locked
individu.
is 1

rieci^in and placed on the
W .i^fc
Sjjpple custodians will

location when they

are available in several
Access to these storage areas

analysts who are responsible for the
samples stored there. These areas
the laboratories are unattended and

Available from members of the department
are located. Samples are removed and

as needed by analysts.

storage areas are locked and admission to
these areas is only permitted to sample custodians.
Most of the samples stored in these areas require
strict chain-of-custody documentation as outlined in
SOP QA-104, and should be requisitioned as described



SOP-QA-103
Initiated Date:
Effective Date:
Page 4 of 5

03/87
JUL 3 01993

in (b) above. Samples may not be removed or
returned to these areas without signing
chain-of-custody forms.

To prevent unnecessary deterioration of
aliquots needed for analysis shall be ;
sample returned to storage with a min\||

M
The Sample Administration Group
list of samples with retention.
The retention dates are basec
or defaulted to a given m
when the report is general
were given. These

erate a discard
have expired,

ient requirements
s past the date
client requirements

e removed from storage
.. W^jgf&j? -•.SS?

by a member of the Sanip̂ |p§yî §prt Group or a member of
the department respj||p|b̂|êipir the given storage
location. Hazard(f|j| sl̂ |tes shall either be returned to
clients, decontamĤ ii|̂ pir disposed of at the direction
of supervisor,ŷ ijpi|i|!|!:rtip!ll. Other samples will be
discarded oifĵ ejtviiipp to the client, if requested.
Prior to idplî â piing each sample, the bar code will be
scanned;;̂ :̂/'p̂ |§̂ eint discard of the wrong sample.

The.:̂|iî|pii|pi|̂te of each refrigerator or freezer used for
samples or reagents requiring temperature
should be checked during each normal working day

r an fassigned member of the group responsible for the
l|plis stored within and recorded on a log posted on

the outside of the unit. Units containing samples
piquiring more complete documentation of storage
conditions are monitored by use of a computerized
recording device or a temperature wheel. Refrigerator
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03/87
n AL c \!

...-,..-...... .fen!
""-5Vf£«B %iSS-:

&.JiPiIfc;.

temperatures should be maintained at 4« ± 2°C and
freezer temperatures should be maintained atfllili,0 Jltl̂ C.
If the temperature recorded does not fall wi
ranges, the Maintenance Department shou.̂
Any repairs should be recorded and filed||
temperature log. All documentationjiî te1̂ |||ature

^Mjj^ii&z, '*H8&'
checks and maintenance shall be keĵ ;:il̂ ^̂ and any
changes made shall follow the ê ^̂ ĉorr̂ tion procedure
given in SOP-QA-109.

SOPQA103.W51
QA SOPS #1
071493

PrepliipP

Approved by: ^̂

Read and understood by:

Date:

Date:

Date:



Lancaster Laboratories
Where quality is a science.

Procedural Amendment

Number: SOP-QA-103

Title: Sample Storage and Disposal

Effective Date (listed on procedure): 07/30/93
»S\V;i:J«"! "^VrWsUUs'•

Section (s) affected by change: Procedures -mm
.Jtfe

Reason for addition(s) or change(s): To allf̂ "̂
client-specified methods or protocols

-SiSSfe.. '«•Change will be effective from (date) :

Samples or project affected: Project
sample/standard storage temperature:r
specified in this SOP.

List change (s) or addition(s) (sjpe

Procedures:

Change third sentence in

pLlity for
.requirements

5. Refrigerator
2°C and freez
-15° ± 5°C,
supplied met!

ghpleiipLth
other than those

h section):

Is follows:

SOPQA103
QA SOP #1
122093

les*should be maintained at 4° ±
ures should be maintained at

prwise specified in a client-

Prepared by:

Approved by:

Approved by:

Date:

Date:

Date:
0

Lancaster Laboratories, Inc. • 2425 New Holland Pike, Lancaster, f*X 17601-5994 • 717-656-2301 • Fax:717-656-2681



Lancaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science

Initiated Date: 03/87
Effective Date: DEC 0 11995

QUALITY ASSURANCE OPERATIONS MANUAL

SOP-QA-104

Title: Internal Chain-of-Custody Documentation

Purpose:

In order to demonstrate reliability of data whichj|̂ s^J§^̂ |Bd as evidence in a legal

case or required by a regulatory agency or cjjiî pgfî pirate written record tracing

the possession of samples must be maintaJp^y^olWipe time they are received at

the laboratory until the last requested an1|̂ î |1sjprified. The chain of custody is

to ensure traceability of samples wr̂ î '̂iipih the possession of the laboratory.

Scope:

Procedures for initiating,*!!

described in this procedure!

Definition: ^^iiiiff^t^iff'

A sample U&ffeji cui|||y if it is in any one of the following states:

1. In actual physical possession.

2. In view after being in physical possession.

3. Locked up so no one can tamper with it.

||lpntaifTing chain-of-custody (COC) documentation are

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681
A t,,hr,^:t^, of Thorrr>^ Prnracc ^usforTK Inr a Thprmo Flprtron comoanv



SOP-QA-104
Initiated Date: 03/87
Effective Date: DEC 011995
Page 2 of 17

4. In a secured area, restricted to authorized personnel (e.g., in the ASRS

system). iHHi*.

A. Procedure

to

Chain-of-custody documentation shall be kept upjp
•'A":*Kt:««.

client or for any samples which are known

dispute. As with all analytical data, it is e

documentation is filled out completely a
transfer. Everyone who handles the
for documentation compliance to

of the

a legal
prtant that this

uraterf with every sample

responsibility to check
eir acquisition. If

shall be made in accordance

d in SOP-QA-109, "Laboratory

be the responsibility of the

person who made an ef|i||in dogimentation to correct the error.

changes need to be made to th

to the error correction proced

Notebooks and DocumemjftiBfeiuif

2. If requested by t̂ scl|ef̂ |th;e COC documentation will begin with the

preparation of|̂ nj|tig containers. A form (Figure 1, attached) will be

initiated by;̂ ||,jpiai|i|fepacking the bottle order for shipment to the client.

If the deJplppl̂ lgntainers is via Lancaster Laboratories Transportation

fflriver shall sign the form when they relinquish the

Drivers must also sign COC forms when they pick

up samples for analysis.

Whjgp samples arrive at the laboratory for analysis, a member of the

îrnple Administration Group will receive them and sign the external

COC form that accompanies the samples, if provided. If the samples

were picked up by our Transportation Department, the driver must sign

the COC to relinquish the samples to sample administration.
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4. The Sample Administration Group will track the custody of samples

between receipt and entry into the Sample Management Syst̂ |ff!|n

SA Receipt Documentation Log (Figure 2, attached). Thejcjient*li|ipple

designation will be used for identification purposes

Lancaster Laboratories' number is assigned. ,§,,

5. Samples will be entered into the Sample Mana|p|nent System as

described in SOP-QA-102, "Sample Log-in.̂ lii||̂ ||Administration will

enter an analysis number for "Laboratoryfj||||in of Custody" if requested.
A lab note will print to inform analyst

documentation. This note will alspjjjii! i lajfvaflcally added to the sample

labels.

for COC

1

B. Creating the Internal Chain of

If
Sample Administratî ^e'slH|nei shall initiate an internal Laboratory

Chain of CustodyJ|Srrn î|̂ |& time of sample entry (Figure 3, attached)

for each type .̂ j|g|piiner in the sample group. A master list of all
chains creat«Mi v\/M|a%o be initiated for each sample group at the time of

entry (Fj[gĵ |̂ ||iil̂ ched). The samples will then be relinquished to a

sample ctistodtan who will store the samples in an assigned secure

:hange of custody from sample entry to storage shall be

on the chain, as well as any interim exchanges for rush

liaril̂ f̂ireservation, homogenization, or temporary storage in the SA

H0l||. The internal COC forms will then accompany the samples from

IffOffage to the laboratory for analysis.
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2. If samples need to be checked out from the Sample Administration Group

before Lancaster Laboratories' numbers have been assigned
will be responsible for starting a COC form. They will no||ythe
header information, the samples being relinquished (dof|̂ i|§|||py the

client sample designation), and the reason for transfer.
• ::!:;;-ViV!V:';::»Aw

;^"%,____

3. After sample entry, the original copy of the ej||̂ al citiiFcOC/analysis
request form will be filed with Accounts Re^̂ |̂ ^p be returned to the

client with their invoice. Other copies o^H|y?xtemli form will stay

within SA to be filed within the client"s\|JiffiM3*w^k file.

C. Documentation of Custody Changes

1. An example of how to doJî ^̂ plWiiges in sample custody is shown in

Figures 3 and 5. Eachliissigelipfearnple custody must be accurately
A '^^ilfjiizflji

documented in a cor̂ i|̂ e"r̂ ||ipiat. All signatures documenting changes

of custody will ujiptlt>Wj|Mving format:

\, full last name, employee number

Date:

Time: î |̂ itiirtiEed as military time

is preferred, red ink and pencil are not acceptable

ail f fSh ien sample support releases samples to an analyst they must:

Note the sample number(s) released, and sign the released by

column of the chain.
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_, _ _ _
DEC 0 1 1995

b. When an analyst receives samples from sample support they must:

Sign the received by column, note the date and ti

received and note the reason why they are taking!

(reason for change of custody). j*.

c. When an analyst returns samples to sang||i|supp6wthey must:

Note all sample numbers being retul|||̂ sign the released by

column, and note time and

d. When sample support rece l̂sj pfnĵ tli from an analyst they must:
.̂ f?

the reason for sampleSign the received

transfer.

2. Sample handlino,̂ pbulcf̂ pkept to a minimum. Analysts requiring use of

a sample will r|||yspon it through the computer requisition program.

During the,|p r̂s^ |̂|i|isample support is manned by sample custodians,

a custop |̂%^Ui||eeive the computerized requisition and remove the
,_safest-2M£s^_- The Cust0(jjan wj|| ensure that the bottle type

form matches the bottle type being distributed. It will
be the shired responsibility of the analyst and sample custodian to insure

that logins are signed, dated, and reason for sample transfer are recorded

with each change of custody, as directed by Item C1 above.

3. Each specific test that an analyst performed in conjunction with the

associated sample number(s) must be accurately documented by the

analyst before the samples are returned to a sample custodian in the

sample storage area.
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4. When an analyst requires the use of samples when a sample custodian

will not be on duty, they must requisition samples earlier in tfeppl̂ y
the previous day. These samples and associated COCs will be :

a sample custodian and placed in the locked SA HOLD .ij^i^jjej^^. The
'HSilSLiS ŝWS'

sample custodian will note on the COC the change y|.trai|||̂ to the SA

HOLD in addition to the time, date, and the
.JiSffiS :;%flRlife":r

analyst picking up the samples will document ĵ ^peciffcpiamples being

checked out, record SA HOLD in the "Relea4|ali|||column, sign the

Received by column, note the time, date4||fe*£ason!for transfer. When
the analyst returns the samples to the^^^^^^hey must sign the

samples back into the SA HOLD. .153,

BP"
HM!

5. The following changes of cusfolf̂ mpRandled in the following
manner:

a. Documentation ̂ ||ej(ii|for all shift changes. Signatures involving

transfers irq^on&^^io another shall be the responsibility of the

analyst vy|||̂ »̂g|nally acquired the samples from sample support.

b. Occasio |̂{̂ ajsample container will be needed for analysis by an

nent while it is in the custody of an analyst in

. It will be the responsibility of the first person

: whlpilceived the sample to note on the CQC the specific sample

ppiiers requested by the second person, and to sign the released

tey column. The second person will sign the received by column and

note the time, date, and reason for sample transfer. After the

second person is finished with the sample, the sample will be

returned back to the first person or to the sample storage area.
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c. In situations where a sample group must be split between

departments working on different analyses, a supplemer||iW|COC|̂ |

must be initiated by the Sample Support Group. The^uppfelfiipal

chain will be used to accompany that portion of thJppHi||||||i||roup

which is needed by a second department, when anol|i|| department

has part of the sample group and the COC to|̂ |||n.l̂ pgroup. This

supplemental COC will be created only wi|f|̂ absb11piy necessary
si no .̂ Î̂ MJe-Vawiiiair* mi ict alert Kato minimize paperwork and confusion,j|||Mf|i|||̂  must also be

documented on the master list of cr̂ lrisJnitiatid for the sample

group.

d. Some original samples are jfpaj|g pylSample Support or Sample

Administration to be s t o r e p M l i r e a s of the laboratory (e.g.

GC/MS Volatiles, Foo.i||̂ |̂rf̂ ^uticals). During this time they

may be accessed b |̂|̂ /er̂ ^eople in that area. Each of these

people must no^§j^^^^^^c sample numbers in their custody in
,. "^^^S&u. '̂ V

addition to darte, fNij||||$pa reason for removal from storage. An

example oJff|Qf|f 's attached as Figure 6.

It witts^eJt|ip |̂sponsibility of the department who held the samples

to assur̂ frat all necessary, signatures, dates, times, and reasons

/̂ ijl̂ ip r̂̂ '̂custody are noted on the COC forms. It is also very

I imprcppint to return all samples and COCs to storage as soon as

i|||||ipible after data verification, because the chains may be required

for a client data packages.
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e. If COC samples are stored in other areas of the laboratory or in a
specific department, they must be stored in a locked
samples are taken from a departmental storage area,^e

column of the COC is documented as "depa r tmen t^Wi ' ' If
samples are returned to this area when complete th

column will be noted as department XX

D. Additional Chain-of-Custody Issues

1. Analysts in possession of samples

their analysis and return the samp

minimum of delay. During this

under the definition of sample

ived by

aliquot required for

pie Support Group with a
ssion, samples must fall

2. If additional containersltke slUible are created (e.g. subsamples,
';%S3=SHSs%. ,i-:BSVc ..*,.

extracts, distillates^Jil̂ iialî plflgests, etc.), an additional COC form

must be created,ji|̂ t̂ iii|̂ |«trnent if they do not document this

information oj||̂ |i|i|jinai'COC form (Figure 5, attached). This form will

be marked ̂ i i^if container type and will be initiated to accompany the

new sanp^qp |̂iner. Each department in the lab has specifically

desigrii||i§̂ W|||irns which will be used if new containers are created.

AW||r5f|iiî î custody involving handling of new containers in the

(î artrfi||ft (e.g. analysis, storage, vials on instruments, etc.) will be
dii|i||pirited on the departmental specific COC form or on the original

CQCMorm. Any specific handling or documentation requirements for

lipartmental chains can be described in a departmental SOP.
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E. When Sample Analysis is Complete

1 . After sample analysis, samples shall be returned to the Sample Support

Group as soon as possible. Original COC forms shall a l̂lP l̂lppf-ied

with the samples and this change of custody notedjy\t I B m e it will

be the responsibility of the Sample Support Grou^piji|p |̂yW^he COC

forms to ensure that all documentation on thejflUns is dPimplete before

they file the forms in their area. Sample ci not return a

sample to its assigned storage location v^jfjj I |j| signing the

accompanying chain and performing J

should either end with a note of

reason of transfer.

mess check. All chains

^Storage" for the final

_...."jifftr.-.-.. '''''''Q^ZfSjjisvffi

2. All completed COC formsy^Hl̂ ^arig îal sample containers will be
retained in files within ljjjij$e J||j|port. The Data Package Group will

retrieve these forms||ip||,ipi|pppin be included in the data package. All

departmental cre||pd .pî r̂ms will be collected by the department's

data package 4||̂ |? so a copy can be included in the data package.

These forrrwp î| "Wllle- Returned to the Sample Support Group since

these saiî ĉ̂ ipj|iners will not be returned to the Sample Support

Group. F̂|i|||)rigiipial copy of all COC forms will be retained on file by the

who handle sample containers shall make every attempt to

that all changes of custody are accurately and completely

documented. Disciplinary action may be taken for employees who fail to

comply with these important requirements.
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4. In the event that a signature or other information is inadvertently not

recorded on a COC form, the Sample Support and Data Pack||||t§roujjlt
in conjunction with the technical centers shall determine w*hat ""^fOlif

. . . . , _ , _ , .information is missing by checking computer requisitior|fj||ii;!Ot̂ l||iipw

data, or the sample support work schedule. The

add the missing information or make the necess?

bottom of the COC form, in addition to notin

the error in documentation. The person m

and date the information using the curr

)ons«3fe t>arty shall

at the

caused

te needs to sign

documentation that cause noncompli
•M^

narrative of the sample data packages

file in the data package departrTiipt

:e. Aftf errors in COC

e noted in the case

s of specific cases are on

SOPQA104.W60
112895 A

Prepared by:

Approved by:

Date: 1

Date:
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Figure 1
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Figure 1 - (Continued)
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<!»Lancaster Laboratories

Client/Project:

Date of Receipt:

Time of Receipt:

Source Code:

Figure 2

Sample Administration
Receipt Documentation Log

COC SeahCgreseotV Not Pri

Package:

Broken /

T——^f^^^

Unpacker En̂ ^̂ ĵF̂ AP
__ ;̂:y

Temperature of

#1 *3

Thermometer ID: —L^L

Corrected Temp.: _

Air

TetJceJ Ice Packs

Ice Present? ̂ Yes) No

ID:

No

Pnermometer ID: —————

Temp.: ————

Bottle / Air

Wet Ice / Ice Packs

Ice Present? Yes No

#4 #6

Corrected Temp.:

Bottle / Air

Wet Ice / Ice

Ice Present?

Thermometer ID:

Bonle / Air

Wet Ice / Ice Packs

ice Present? Yes No

Bottle / Air

Wet Ice / Ice Packs

Ice Present? Yes No

Paperwork \fjLdlL

Sample Administration Chain of Custody

Received by Data Time Reason for Transfer

//y/av/re

Rev. 2174 09/13/95
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Lancaster Laboratories
M» row nohntf M> • tKKJlM M ITWt-MM

Figure 3

Locked Storage Chain of Custody
Original Sample

Client/Project

Preservative:

Ject: X/Z

A/L-/ Matrix:

Sample * Range of Entry Group: -3°

Sample Number(s)
in Custody

Released
By

Dist., Extr.,
or Digest

Chain
Created (X)

V

7703
t / fa fa 3100

8CO

tt/3/95 815
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Lancaster Laboratories
Figure 4

Master List of Chain of Custodies

Client/Project:

Sample # Range of Entry Group: <3 Vt£Qfc3<^ \39_____

SDG: XyZ.01________ Matrix: (Liquid) Solid Mixed

Original Sample Chains JllllSllte*.
Bottle Type

* An£ Jdtooo) ticdt (*38)
IOM ml ftWk-J MA&M5)
IOGC] mf Pladu^ (*G$
MO ^ O/M^ MJkuQ& (•*<&) ,1

-••'•

"

.A- '̂ llllhJ"
,iii:r ,;iil;" x*

.-.:::"::.-:!.-.. ';t:V;V::.";.:-i;:::'.V.\T:::-
.•.;.: • •—. ; • • - -.:":•-.-.•;•-• - .• ' .

Startf^/il "^

J).rk̂ î ^&
illiifir

•^J^^v'

K,.̂ ^;: .4 ̂  "

'i$& 'V
:Vl:.':::'::;':
".i:"'--V" *

Ifr Date Started

///S7/95

'i

.|||is*iî ip--' Supplemental Chains

4:̂ gÊ «̂ii|(pe

77
/̂ .*..

Started By

C. Qjb^uJ o?<b6
C.fWw ok-

(/

Date Started

nlsnfa
n/37/95

S a \ ̂  ai Extraction, Digestion, Distillates, Etc.-•:;~ff=^:&:::-:--':s:::' • **

Bottle Type Started By Date Started

2365 10/19/95
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Lancaster Laboratories
Kotow. «« I7601-S9»«

Figure 5

Locked Storage Chain of Custody
Metals

Client/Project:

Sample It:

Digest Type (circle one): Hg CMetalsy GF Hydrides

SD

Batch No: ? 5 S3 0 5

Sample Number(s)
in Custody

Released
By

Received
By

Date of|
_. . ••••isTransfer*

feason for Change of
Custody

Dist., Extr.,
or Digest

Chain
Created (X)

5. 333 «
6. ff/t * ISS

15
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Zlfr Lancaster Laboratories
MIIWl-SWl

Figure 6

Pharmaceutical
Locked Storage Chain of Custody

Original Sample

Jfc

Client/Project:

Preservative: A/A Matrix:

Sample It Range of Entry Group: cQof03^0 "v.

Bottle Type: V0/>ll

2366 10/19/95
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3/87
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QUALITY ASSURANCE OPERATIONS MANUAL
STANDARD OPERATING PROCEDURE

QA-109

Title: Laboratory Notebooks and Documentation

Purpose:

The objective of these procedures is to ensure
the raw data used to derive analytical
establish a system to protect analysts agai
of tampering with raw data.

%

Scope:

This SOP will cover the processes of
notebooks, controlling distributio;
and use of laboratory notebooks.

Raw data is defined as any labo;
instrument printouts, or
original observations made
for the reconstruction and
Some computerized devices;
tentative data which is
prior to determination
final data is considejied
will not be subject;!
data. For example|l||i

of

sieges t ion

laboratory
bry notebooks,

jooks, worksheets,
yppoiat are the result of
""fatory and are necessary

bW of the results reported,
integrators, provide
ipulated by the computer

esults. In this case, the
and the intermediate data

irements set forth for raw
ographic run may generate several

hundred thousandjn|iî |ĵ ints which are then reduced to peak
areas and fit tdl|||î ii§pFation curve to determine concentration.
The intermediâ ;;ii:dlp|;:>;|>bints and the electronic media on which
they are sto3̂ l̂|§;̂li|ot part of the raw data, but peak areas
and final fitii||||î lGliipare recorded on instrument printouts or
manually:/:i;iJ|̂ iiii|||Qks, are considered raw data. This
definitiiiolilill̂ . HSi used unless regulations for a specific
programv;requl̂ | retention of all data; in which case the more
strin£ê||dj||f|piition will apply.

Procedures:

ll8PAnalysts shall record data, observations and other
information relevant to technical operations in a
laboratory notebook. Laboratory notebooks must be
bound and have sequentially numbered pages. Notebooks
may consist of blank sheets or pre-printed data
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sheets. No data used in the production of analytical
results may be recorded on loose sheets of paper. The
only exception to this rule is in the case of
printouts or charts from data systems or instruments.
These shall be labeled with sample and analyst
identification. Analysts may use an electronic
notebook system instead of a paper notebook if sitfte Sir
system conforms to our internal standards of
development, validation, implementation and
maintenance outlined in SOP-QA-121.

2. Upon request by an analyst, notebooks
by one of the Archivists. The Arch
maintain a master index used to ass
numbers to notebooks as they are
will be marked on the front
The name of the person to whom
issued, the date of issue, th
number of pages filled when
storage of the notebook wi
index.

ill:;"

ed

3. The following rules ap;

a. All entries sha

b. No erasures
Erroneous
line throu
correct
be o
must

cove

al
The number
ktebook.
was

return, the
the place of

ed in the master

use of notebooks:

-out" will be permitted.
1 be corrected by drawing a
r and then entering the
The original entry shall not

rendered unreadable. Any change
dated, initialed, and explained.

error code numbers may be used to
es in the data:

c.

Misspelled
- Mathematical error
- Wrong entry (date, word, sample I, etc.)

4 - Transcription or transposition error
5 - Procedural error
6 - Illegible entry
7 - Unnecessary entry
8 - Footnoted explanation

Blank pages or substantial portions of pages which
are blank shall be crossed out to eliminate the
possibility of entry of data at a later time.
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Each entry' shall be dated and signed by the
individual making the entry. Initials may be used
if used in conjunction with the employee number or
if an initial key is available. An initial key
must list the full names of each individual making
entries in the notebooks, along with initials a
they will be used in the raw data. Initi keyi
shall be placed in the front of each
an alternative, a master initial key
department may be kept in a separate
provided all employees are listed arid||Car<S
taken to prevent loss.

lip

5th :i'T̂ afge, the
Ifiypr or his

At periodic intervals (e.g., ev|
end of a project, etc.), the s;,.I.
designate shall check the nô êibk̂|p||̂
completeness, legibility, an̂ fconforllnce to this
SOP. This check should be dc?ĉ ented with the
statement:
11 Read and understood

If notebooks are
verification, dj
suffice as a

Completed noteb
who will compli?
and store thjflfio
notebooks
employee

Date

the time of computer
of this step will

Fbe returned to the Archivist
:ry on the master index sheet

in the archives. Incomplete
(returned to the Archivist when an
company or transfers to another

the project for which it was used is
liast page used in any incomplete
be marked "LAST PAGE USED FOR ENTRY",

explanation of reason for the blank
notebooks shall be returned to the
three months of the last entry.

of differences in programs, and our ability to
them, it is not possible to provide specific: p̂;r<*esldures for computer generation of data. The

following guidelines apply to computer generated raw
data.

a. Identity of the samples(s), date, instrument
identifiction, and person operating the instrument
must be made either on the printouts or on a cover
sheet attached to the printouts.
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QA109
SOP QA #1
112091

Any manual notations or interpretations made on
printouts shall be initialed and shall not
obliterate the original entry.

Documentation of parameters or calculations u,g|p,
to manipulate data must be maintained. See !W|i
SOP-QA-121 for further information. ,:-*,.

,:ifc '^f'
Sf ~:.

IP'

: lll&k/

Read and understood by: Date:
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Procedural Amendment #1

Number: SOP-QA-109

Title: Laboratory Notebooks and Documentation

Effective Date (listed on procedure): 12/09/91

Section(s) affected by change: Procedures

Reason for addition(s) or change(s): To allow te
records for laboratory equipment to be kept on
refrigerators

kon

Change will be effective from (date):

Samples or project affected: All

List change(s) or addition(s) (specify .|̂||̂^̂|tion) :

Procedures: - Add the following para^i^^^^^Kem #1
.JllF .*h:. ^^H&-

An additional exception to the r̂ i|̂ ]g!ip§n|1-flEor recording data in
bound notebooks applies to temper%l|l||f 'jfffpilbrds for various pieces
of equipment such as incubatorj^igrji^J^^fators, and freezers.
Temperature logs for equipme5|̂ ^P^.:l^store samples or reagents
may be maintained on indivij^l "'s^^lts of paper posted on or near
the unit to facilitate doctl^§|at;̂ ft of temperature checks.
Laboratories that use thtij^dpl^^^ffliust develop a system for
ensuring that all tempex'al||̂ |/Ijafpbrds are accounted for after
completion (e.g., traiiS^effliipia'file or notebook).

"j'-i-'lllj""' ;••!:::. "^-.SrSiVwiiii"
.::":UH:-:i':-" .•.:;:';:•":£!"" "'—lliilr"

QA109.W51
122394

Prepared by:

Approved by:

Date:

Date:

Read and understood by. Date:
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SOP-10-001
Initiated Date: 04/29/88
Effective Date: DEC ]_

Preservation, Storage Conditions, and
Holding Times for Inorganic Samples

Purpose:

ent tne procedures
is and to outline

The purpose of this standard operating procedure is
used for preserving and storing samples for metals d
the various holding times related to metals

Background Information:

The procedures and requirements descrife||||i|pmis r̂6tocol are adopted from the
following references:

1. USEPA CLP SOW No. ibit D, Section II.

2. Chapter 3, Test r>/|||hiî r̂"î aluating Solid Waste, USEPA SW-846,
Revision 2,

3. "Metals"
USEPA

for Chemical Analysis of Water and Wastes,
Revised March 1983.

Scope:

This protoco!%Bi apj$|cable to the preservation, storage, and holding times of solid
(soils art«if slud^ppand water samples (waste, potable, and drinking waters) for
metals ̂ determinations.

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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Procedure:

A. Sample preservation

Samples for metals determinations should be submitted in
containers.

Upon receipt at the laboratory, Sample AdministraJ
of water samples. If the pH is greater than two^
adjusted to a pH less than two following the
"Liquid Sample Preservation."

Samples requiring dissolved (soluble)
laboratory unpreserved. Preservatiq
after the sample has been filtered tl

Solid samples require no chemical

.. ':i*»lBt
B. Storage conditions

lersomnn check the pH
.the sample is
fed in SOP-SS-002,

lihations are submitted to the
pies does not occur until

5-//m filter membrane.

/ation.

Both solid and water s^rnpftes are stored at 4° ± 2°C. This is a requirement
for soils and sludges; ĵ iter samples may be stored at room temperature after

0";;^̂ :... *®?3Z?£0^

preservation with tna-exception of samples to be analyzed for mercury;
storage at 4? ,̂ Sj|fj||̂ ilfequired until the mercury analysis is complete.

Digestions of samples are stored at room temperature in either plastic bottles
or glass volumetric flasks.

C. Holding tjrries

With(the exception of mercury, the holding time for samples requiring metals
determinations is 6 months (180 days). The following holding times apply to
mercury:

1. SW-846 solids and waters - 28 days
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2. EPA 600 waters - 28 days

3. CLP solids and waters - 26 days

Both solid and water digestions have a 6-month holding time
exception of mercury digestions. Mercury digestions are
immediately after analysis.

The general practice in the metals group is to discardĵ ĵigestllps after all
the required metals from a batch of samples have,î piri;!!î |̂ied and verified in
the computer. Digestions of samples requiring d^pî ackaglis are held until the
package has been sent to the client. DigestitiiiiE^HiMUter are held for about

•••:H

2 weeks after the results have been

SOPI0001.W60
120495

Prepared by: A
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Approved byu
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Date:

Date:
/



Lancaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science

SOP-10-004
Initiated Date: 09/87
Effective Date: MAR 1 2 1996

QA for Graphite Furnace

Scope:

All QC requirements listed are necessary for graphite
supplements the standard QC protocol specified in SOP-
Quality Control Procedures."

.4jjj ̂ llr

Procedure: .,

A. CLP protocol

1. All furnace analyses, except d
(MSA), require duplicate
concentration will be re
range. For concentrate
relative percent diffiHi.*fc
<20.0%. Iftha

hod of standard addition
ich the average absorbance or

I analyses must be in the calibration
Pthan the limit of quantitation, the

the duplicate injections must be
i>.d%, rerun the sample one more time.

2. Analysis o| i |c| | | je requires at least one post digest (analytical)
spike ru<||i|i!̂ l̂ia:teif after the sample to determine if MSA is required
for the^^yĵ pthod. This requirement includes the LCS and the

vtSA is not be to be performed on the LCS or digest blank,
ibe quantitated from the calibration curve. For CLP analyses,
ical spike of the digest blank is out of control «85.0% or
the analysis must be repeated and verified by respiking and

|fi: reanalyzing once with all associated samples. If the recovery is still out
1|11|9# the control limits, correct the problem, and redigest/analyze all

samples associated with that digest blank. A post digest spike (PDS) is
not required on the digest spike sample. The concentration of spike
added for arsenic, selenium, and thallium must be 2 x the contract
required detection limit. The concentration of spike added for lead
determinations is 20 ppb. The percent recovery will determine how the
sample will be quantitated using the following protocol:

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster. PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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If the recovery is less than 40.0%, the sample must be diluted 5 to
10 x and rerun once with another spike. If, after the dilution, the
spike recovery is still <40.0%, raise the limit of quantitationj||jj;:the
factor of the dilution and report the data with Comment #1 sSllillfc:

indicate interference problems, "The quantitation
* * * * * * * * * * * * * was/were increased due to the
sample matrix."

If the spike recovery is greater than 40.0%
concentration is <50.0% of the spike co
results to the reporting limit.

c. If the sample absorbance is >50
is between 85.0% and 115.0
directly from the calibration

d. If the sample absorba
<85.0% or >115.

Please refer to the
analytical protocol fojH

3. The
analyse.s|

a,

e and the recovery
ay be quantitated

of the spike and recovery is
fhple must be run by three-point MSA.

ion analysis scheme (Figure 1) for

be incorporated into three-point MSA

requiring dilutions, obtain approximately a midpoint
within the MSA spiking range. Spikes must be

50%, 100%, and 150% of sample absorbance. All
"Hita must be within the linear range of the analysts.

llllW. The sample and three spikes must be run consecutively. Only single
injections are required for MSA quantitation.
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c. MSA can be used for the QC duplicate during a run of MSA
analyses. .4fiife.

d. If the correlation coefficient of the MSA is less
the sample 5 to 10x to achieve a correlation coeffj^eintoj greater
than 0.9000. A correlation coefficient of greater if||||ff}.9000 but
less than 0.9950 must be repeated once. l|;f̂ |̂ prrelftion
coefficient is still less than 0.9950, repor||ipe dal̂ pdm the trial
with the better of the two coefficients Jlliiinter Comment #1010,

required for the
;r ererice. Correlation

"The Method of Standard Additions^
********** analysis due to ma*JiM

coefficients of ***** and ****J
taken from the better of the tyft f

B. SW-846 protocol requirements

The result was
*lii an analysis comment.

pLCS is out of control, the whole batch must be
blank or LCS is still out of control, the batch must be

All furnace analyses req|ipiM|| ̂ aH injections for which the average
absorbance or concentllStekn v^Dlbe reported. All analyses must be in

„ ':::l*lltl\MS &?'
the calibration rangĵ |̂cH |̂|||pintrations greater than the limit of
quantitation, the.̂ !̂ !̂̂ luplicate injections must be <20.0%. If the
RPD is >20.Q|pTej|n lllinsample one more time.

2. If the digesf
rerun.
rediges|i! ;

For SV^pfl-6 protocol, all analyses data for each digest batch will require
one post digest (analytical) spike and a serial dilution. The post digest
spike {UP) and serial dilution (UL) should be performed on the
background sample (U). If the post digest spike for the background is

uotit of control (<85.0% or >115.0%), the whole batch requires
one-point MSA (excluding the UP, UL, digest blank, and LCS). Report
the corrected value.
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4. If the recovery of the one-point MSA is <40.0% or > 1 50.0%, the
sample must be diluted 5 to 10 x and rerun with another a
Repeat this step until the percent recovery is >40.0% and
Report the data from this trial, raising the limit of
factor of the dilution and enter Comment #180 indie
problems, "The quantitation limit(s) for •*••*• **||
due to the nature of the sample matrix,
an analysis comment.

al spike.

Please refer to the furnace atomic absorption jff
analytical protocol for SW-846.

e (Figure 2) for

C. EPA600 protocol requirements

lii
nee

increased
value." as

ethod of standard additions
ictions for which the average

All furnace analyses, except
(three-point MSA), require^
absorbance or concentralpPiiivH|\be-reported. For concentrations greater
than the limit of quantH |̂|p§L, l|§& RPD of the duplicate injections must be
<20.0%. If the RPJ|̂ s ^^^ppk), rerun the sample one more time.

2. If the digest
rerun. If the
must be r

out of control, the whole batch must be
blank or LCS is still out of control, the whole batch
ind reanalyzed.

3. For E P f i matrix spike must be within specifications (80.0% to
120̂ |̂̂ l||fhe matrix spike is out of control, all samples in the batch
roust Ib l̂lnaiyzed with a PDS, excluding the digest blank and LCS.

K a?;*fHhe PDS recovery is out of control «85.0% or > 115.0%) a
; 1 |SI three-point MSA is required for that sample.

b. If the PDS recovery is <40.0%, the sample should be diluted 5 to
10 x prior to spiking with the MSA spikes.
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4. The following protocol must be incorporated into MSA analyses.

a. For samples requiring dilutions, obtain approximately a
reading within the MSA spiking range. Spike mu;s^§||aj|pjO;>firnately
50%, 100%, and 150% of the sample absorbarî i|§| j|piir.a must
be within the linear range of the analysis. :|§fe llllC

b. The sample and three spikes must be ruip|onse1§i|p^ely. Only single
injections are required for MSA

c. MSA can be used for the QC duplltiî §?during a run of MSA
analyses.

d. If the correlation coefficient!!?
the sample 5 to 10 x
than 0.9000. A

the is less than 0.9000, dilute
J porrelation coefficient greater
Sclent of greater than 0.9000 but

less than 0.9950 rr̂ plli||||peited once. If the correlation
coefficient is still:||i|ptha||il9950, report the data from the trail
with the betterĵ |iî |̂ pt:oefficients and enter Comment #1010,
"The Method^of̂ |Ji|!|ai€ Additions was required for the *«»*»**
analysis d.u|ploj|BatW Interference. Correlation coefficients of
* * * * * a!i|||i?**were observed. The result was taken from the
better̂ l̂ ihiBiiiyo trials." as an analysis comment.

Please r e f e r ^ p a c e atomic absorption analysis scheme (Figure 3) for
analytical protc>c§||lor EPA600.

NOTE: Change in protocols may be necessary due to client specific requirements.

Calculations:

Spike added

S= G x -
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Percent recovery (for matrix spike or PDS)

x 10o%

Corrected result (SW-846 one-point MSA)

Where:

S = spike added

G = concentration of

%R = percent recovery^ ""̂ liifcf

H = AA reading for sp^etcl sample

I = AA reading f^th^ tespiked sample

Z = correct^^restî ftir one-point MSA (SW-846)

X = result m^g/li Or//g/kg

a == AAlifeading

b ^= dilution volume

c == dilution aliquot

d = final sample volume

e = initial sample volume/weight



SOP-10-004
Initiated Date: 09/87
Effective Date: MAR 1 2 1996
Page 7 of 10

Method of standard addition calculations are performed in the metals departments'
PC network system. :-illlfc, Jjjf'

NOTE: Autosampler vials must be kept soaking in approximat)|||^^p[3 prior
to analysis (minimum 4 hours) and rinsed four times with deiorii||djpalir before
use.

SOPI0004.W60
030496

Approved by:

ate:

Date:

Date:
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Figure 1

Furnace Alomic Absorption Analysis Scheme
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Figure 2
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Figure 3
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Department 23 Quality Control Procedures

Purpose:

The purpose of these quality control activities is to provide the meâ ||̂ ;;aslpi|g and
maintaining the quality of results generated by Department 23 ofĴ |iiBî J|sJfr

ttie qualityLaboratories. In addition, the quality control activities are desj|i||||to m
control requirements that are established by various regulatipii|̂ li|s.

by Department 23,This SOP describes the routine quality control fsj
Inorganics by AA.

Definitions:

Analytical batch - A group of fi
A batch consists of no more tyjjfr
generation or no more thaĵ ^sj

llch are digested and analyzed together.
|gis for EPA 600 methods and for hydride

)r other methods.

Reagent blank or pjB â̂ ĉin blank - A deionized water sample that is carried
through the digest̂ pli||||ijpcal processes with the field samples. The reagent
blank is prepared;ahl|najyzed in a manner identical to that of the accompanying
samples. F^eli©l̂ l|rfWl are performed as a means of identification of any
contaminatii||j;hat̂ ly occur during the preparation, storage, or measurement process
of

Dupllca%lTne preparation and measurement of two separate aliquots of the same
sample. Duplicates determine the precision of an analysis.

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425. Lancaster. PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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Matrix spike - A field sample to which the analyte(s) of interest is(are) intentionally
introduced (spiked) at a known concentration. The unspiked sample and the spiked
sample are then carried through the preparation and analysis process with the otheir, ^
samples in the batch. The matrix spike is used to document the appropriateness"Wl̂ |{iiP
method for the matrix by calculating the recovery of the added analyte(s). .^^^^^^f

' " : ™

Matrix spike duplicates - Two aliquots of a sample spiked with
analyte(s) of interest and subjected to the entire digestion and
They are used to document both the bias and the precision of

of the

Laboratory control sample (LCS) - A sample of known
and analyzed in the same manner as samples submi
performed as a means of assessing the accuracy off
LCSs may be used for samples in the environm
too small to homogenize and split for QC.

For water samples, the LCS consists

For solid samples, using CLP an
standard is used. Special
spiked aliquot of deionized v ^ e r
reference material is utilizi

irepared with
s. LCS samples are
nethod. Duplicate
i when samples are

it of deionized water.

iods, a purchased certified solid control
boron, lithium, and tin, for which a

md lead in paint, for which a standard

For the proper LCSif̂ ||fl||||rriple, see Analysis #1015, "Sample Preparation of Oils
for Graphite Furnacs^ A îaljiflS of Metals."

Reference material |A sample having well established properties which is analyzed to
assess the acbyracy of an analytical method.

Analytical spikes - Postdigestion spikes (PDS) that are prepared prior to analysis by
adding a known quantity of an analyte to an aliquot of digested sample. Analytical
spikes are used to assist in the identification of matrix interferences.



SOP-IO-005
Initiated Date: 06/05/89
Effective Date: SEP 1 9 1996
Page 3 of 12

Initial calibration verification (ICV) - An independent standard (i.e., a standard which
is diluted from a source other than the source used for the calibration standards) within
the calibration range that is used to determine the accuracy of the calibration.

Continuing calibration check (CCV) - A laboratory prepared standard sc
intermittently analyzed during the run to ensure calibration accuracy throi]i|||!̂ ii||ph.
It is analyzed at a midpoint in the calibration range and at a level different fr<j|||hat of
the ICV. 4ftu. i l̂ijpBli!&. :'iMP'

.oiplilr' ''BBS'"

Calibration blank (ICB/CCB) - A deionized water blank th
concentration as the calibration standards. Calibration b
means of identifying instrumental baseline instability
previous samples.

at the same

Contract required detection limit (CRA) - Aj
Laboratory Program (CLP) required detectjpjv
beginning of each sample analysis r
verifies linearity near the limit of quaiipâ pn

Serial dilution - The dilution o|||
dilution factor, the diluted s

:e carryover from

llyzed at the Contract
'standard must be at the

:the ICV/ICB. This sample

factor of five. When corrected by the
:ee with the original undiluted sample within

specified limits. Serial dilul reflect the influence of interferents.

Instrument dete

CLP Analyss!̂ Ĵ |jjiii||lterrnined from analyzing seven standard solutions
(undigested)^ a ciipentration 3x to 5x the anticipated IDL on three nonconsecutive
days. Th© standanideviation obtained for these multiplied by three is the IDL. These
mustĵ perfojiifed quarterly on each instrument used for an analyte.

Non-CLP -Analyses - A value determined for the purpose of evaluating the ICB/CCBs for
data package samples. It is determined by analyzing seven standard solutions at a
concentration 3x to 5x the anticipated IDL. This value is obtained annually for each
element analyzed on an instrument.
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Method detection limit (MDL) - The minimum concentration of a substance that can
be reported with 99% confidence that the analyte concentration is greater than zero. It
is determined by analyzing seven digested standards at an estimated concentraj$f|fe:.
2.5x to 5x the signal/noise ratio. MDLs are performed on all instruments used
determine each analyte.

of

A. Each analytical batch consists of no greatc
exception of ERA 600 methods and h
samples per batch. Whenever possible*

- " '

of similar type, similar matrix, or c

Limits of quantitation - The level above which quantitative results
with a specified degree of confidence. It is based on a value 3x
samples are reported on the IDL and CRDL; the statement
specifies required limits.

Procedure:

samples with the
ijuire no more than 10

Ibuld be composed of samples
ig group.

In addition to the field sampie^̂ iî p|prTwill contain a reagent blank (B),
laboratory control sampiejpl̂ ^̂ ||piluplicate (D), sample matrix spike (R), and
matrix spike duplicate;S||̂ 1̂ feydliiis and SW-846 methods. All related batch QC
data is entered intQi;|r11̂ |̂uterized laboratory QC system.

1. The reagent or preparation blank is prepared and analyzed in a manner
identicalii|î |tl>lthe accompanying field samples. In order to be within

jecifications, the analyte concentration observed in the blank
low the established analyte limit of quantitation (LOQ) for SW-846
, or CRDL for CLP. For blank values greater than the LOQ or

"he following criteria must be met. The lowest concentration of that
analyte in the associated samples must be 20x the concentration observed

*f\ the blank for SW-846, and 10x the concentration observed in the blank for
CLP and EPA 600. Following SW-846, if these parameters are not met, all
associated samples with the observed concentrations above the LOQ, but
less than 20x greater than the blank must be redigested and reanalyzed. If
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with the observed concentrations above the CRDL (CLP) or LOQ (EPA 600),
but less than 10x greater than the blank, must be redigested and reanalyzed.

2. Recovery for the aqueous laboratory control sample must be within
the true value. Recovery for the solid laboratory control
within the certified limits. For analytes falling outside the
associated samples must be redigested.

The percent recovery is calculated in the following

0/ D Observed result
/oH = ———-;—————-————— X

True value

3. Sample duplicates are prepared by t§
then preparing and analyzing the
batch. The two samples are ar
duplicate. The acceptance
deviation (RPD). The folk
percent difference:

Where:

parate aliquots of a sample,
parate samples within the
ted as background and

bates is a 20% relative percent
is used to calculate the relative

x 100

result

result

Relative percent difference

The above acceptance criteria is only applicable for samples with
concentrations greater than 5x the LOQ of the particular analyte. For
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samples with concentrations below this 5x limit, the duplicate results must be
within ± the LOQ of one another to be considered within specification.

No redigestion or reanalysis is required for out-of-specification ri"~1'—is£*^ sl

the blank and LCS are within specifications.

The RPD is ±25% for duplicate samples (5x greater than tĥ ;i.OC||lr| the
environmental lead program.

':::'""""'"

4. Matrix spikes are samples to which the analyte(s
purposely introduced to a duplicate aliquot of
acceptance range for matrix spikes is 80%
environmental lead samples for which th

R = Result of spike - Re,
Concentration ol sp

To calculate the amount ^

Where:

C = "i of spike solution

of spike solution added

or weight of sample

is (are)
ample. The

;cept CLP and
to 125%.

x 100

Phe above acceptance criteria is valid for samples with analyte
concentrations no greater than 4x the concentration of spike added to the
sample. For samples with analyte concentrations greater than 4x the

t nf cnik-p adHpr) thfi snikfi is considered to be insiqnificant.
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Analytical spikes (PDS) are to be performed on the background sample for
those matrix spikes where the recovery falls outside the acceptance limits or
where the spike is considered to be insignificant. The performance ofj||j§
analytical spike allows the analyst to determine whether the out-of-
specification recovery is analytical method related or sample majifceJatfaayBSS!

5.

6.

::,u::i!«nsii«j*tj3*n' •*£?

No redigestion or reanalysis is required for out-of-specifica||on rrlj|||f spikes,
if the blank and LCS are within specifications.

Matrix spike duplicates are prepared the same w§
the analyte(s) of interest is(are) added to eacry
known concentrations. One sample is arbit
spike (R) and the other as the matrix spit
formula for the relative percent differs
for the duplicates (see above). Th
redigestion or reanalysis is requir
the blank and LCS are within.,]

Toxic characteristic
spikes added by
spike is a separate!
recovery is cat
leachate.
addition
of the ri

[pates except that
pies at identical

nated as the matrix
The calculation

e same as the one used
Writeria is ±20%. No
is out of specification when

:e (TCLP) matrix spikes (QA spikes) are
rtment at the time of filtration. This QA

^ ^ccompanies the unspiked sample. The
the same manner as the PDS for the EP toxicity

les (toxic leachates), an MSA (method of standard
e sample concentration falls between 80% to 100%

established in the March 29,1990, Federal Register.

IPr ""I |1|, i _ 100 (measured value of the unspiked sample)
,,...
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B. Each analytical run must contain one initial calibration verification (ICV) standard
and an appropriate number of continuing calibration verification (CCV) standards
per instrument calibration. The ICV must be prepared from a standard
independent from that of the calibration standards. It is analyzed immediate!
following calibration. The associated analytes must be within ten
of their true values. The exception is CLP mercury, which must be ̂ ^/^^^^^^^
Should an analyte be outside these parameters, the analytical
stopped, the problem corrected, and the instrument recalibrate

For EPA 600, NIOSH, and CLP
10% of their true value. The
for which the CCVs must
procedures, the CCVs rffpt (£§
where the CCV ex
problem
previous in
acceptable iff
CCV(o

CCV samples are performed at a frequency of 10% or
samples. For graphite furnace with analytical spikes
samples (see SOP-IO-004, "QA for Graphite Furi
blanks (ICBs), CCVs, and continuing curve bla
analytical samples and, therefore, are not
frequency interval. In addition, a CCV a
analytical sample of a run.

ry ten analytical
•very five

, initial calibration
not considered

itermining the 10%
formed following the last

, CCV standards must read within
iifs rule is mercury (Hg) by CLP protocol

of their true value. For SW-846
20% of their true value. In those instances"H@r

ished parameters, the run must be stopped, the
ument recalibrated. All samples following the
reanalyzed. Reslope of an instrument is

after the initial calibration verification and before the
The reslope must be bracketed by valid CCVs and

Tlp'CRA'iiilit be analyzed after the ICV and ICB and must be immediately
followed iy a CCV and CCB. There is no criteria set for an allowable range.

Environmental lead samples analyzed by flame AA require the CCV to read within
10% of true value even when digested by SW-846 procedures.
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c.

D.

E.

Each analytical run must contain one ICB and an appropriate number of CCBs.
The calibration blanks are performed in conjunction with the calibration verification
standards. All calibration verification standards are immediately followed byJ!̂
calibration blanks.

To be considered within specification, the analyte concentration obs
blank must be less than the absolute value of the LOQ for that
requirement is not met, terminate analysis, correct the problejjjg
the calibration, and reanalyze all analytical samples anal
in-specification calibration blank (CCB).

Instrument and method detection limits are perforj
instrument on a yearly basis. In addition, inst
Laboratory Program samples must have i
basis for those required elements. Thes
identification of potential instrument pro
quantitation limits are obtainable

iS-SaSH::.

'ftp! verify
last

ich analytical
r the Contract

ion limits on a quarterly
checks assist in the

'sure that the reported

brmed quarterly on counters and inContamination controls for le.
hoods used for environmedmMipdf|pration. This is performed by moistening

~Ss;!8n; '̂ isSsî :. -
9.0 cm circles of #41 V|pWfhjpjn^paper, wiping the surface, and digesting by
SW-846 3050A. Thj9||̂ f0re documented in a bound notebook in the prep
room labeled for this purpose. The limit for lead permitted is 10 jig/ft*. If this level
is exceeded, aJJ preparations in that area must be discontinued until the area is
thoroughly cli0i||̂ ;;irtlipsted again. Once the area tested is determined to be
"clean," at area may be resumed.
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QCType

Preparation Blank SW-846

Parameters CorrectiJfrActions .*

EPA600

CLP

Laboratory Control Sample
(All protocols)

LCS • aqueous

LCS - solid

Sampteiiluplicaies

£analyte LOQ None i

>analyte LOQ - related sample concentrations
>20x the observed blank concentration

>analyte LOQ - related sample concentrations
<20x the observed blank concentration

<analyte LOQ

lyze all
fes in batch.

>analyte CRDL -1
>10xtheobser

>analyte

>analyte LOQ - related sample coi
>10x the observed blank concent

>analyte LOQ - related samp
<10x the observed blank

<analyte CRDL

Redigest and reanalyze all
related samples in batch.

None required

mirations None required
ation

recovery

lijjJI$Wi>'\2Qy> recovery

HUDPb

, \Aitnin certified limits

Outside certified limits

±20% RPD

>20% RPD

±25% RPD

>25% RPD

|pnple concentrations Redigest and reanalyze all
oncentration related samples in batch.

None required

Redigest and reanalyze all
related samples in batch.

None required

Redigest and reanalyze all
related samples in batch

None required

None required
Flagged in data packages.

None required

None required
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QC Type

SW-846, EPA 600

CLP

HUDPb

Matrix Spike Duplicates
(SW-846)

HUDPb

Initial Calibrati
Continuing CaRbratiori

Initi

Parameters

<80% or >120% spike recovery

±25% spike recovery

<75% or >125% spike recovery

on
"{Spike and
analyzed

level.)
packages.

. (Spike and
ckground must be analyzed

at same dilution level.)
Flagged in data packages.

±25% recovery

<75%or>125%

±20% RPD

"sanatyte LOQ

>anatyte LOQ

±10% of true value (all methods except ±20%
for CLP mercury)

<90% or >110% of true value

Perform analytical spike on
background sample. Rag if data
package.

None required

Flagged in data packages.

None required

None required

None required

None required

None required

Identify and correct problem.
Reanalyze sample.

None required

Identify and correct problem.
Recalibrate instrument.

Continuing Calibration
Verification (CCV)

±10% of true value (EPA 600. NIOSH. and CLP. None required
except ±20% for CLP mercury)

±20% of true value (EPA SW-846) None required
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<90% or >1 10% of true value (EPA 600, NIOSH. Identify and correct problem.
and CLP, except <80% or >1 20% for CLP for Reanalyze samples.
mercury)

<80% or >1 20% of true value (EPA SW-846)
Reanalyze sa

111:
" "~fr

Prepi

Approved by:

Approved by: =g=HKr git
/ x " * \ ^

Date:

Date:

Date:
^
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SOP-10-007
Initiated Date: 06/15/89
Effective Date: QQ j ^ g

Preparation of Standards and Solutions ill; 11

Purpose:

The following procedures should be used to prepare stand|prs'l|̂ ||pi!iutions to be
used in AAS analysis for various metals. Unless othervy§|i|stated:

Intermediate standard solutions have a 6-mont̂ |J|p|ding time.
Calibration standards have a 1-month
Reference to acid is concentrated acid.
Reference to water is deionized water.
Storage containers are polyethyler
General solutions have a 6-month

All standards and reagents must b||p̂ belî iS/ith the solution name, concentration,
date prepared, the expiration da||̂ ^̂ î|plfs of the person preparing the solution,
and the storage conditions. ., ""l̂ îsJ'W

If larger or smaller volura^iwe^needed, adjust all additions according to final
solution volume. .;if,^ll*%

After diluting to viiir^iilSblutions are thoroughly mixed.

Contents: ^^iiik " '-"

A. ReaĴ n l̂tlllp^

B. A^rtTRjJ(|v^sorption solutions

C. ICP solutions

D. Hydride solutions

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company



E. Mercury solutions
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F. Graphite furnace solutions

G. Prep room solutions (waters)

H. Prep room solutions (solids)
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A. Reagents

B. Atomic absorption solutions

B.1

B.2

Calibration standards

Cd, Co, Cu, Pb, Ni, Zn

B.1.1 2 Si (Bomb)

B.1.1 4 Ag ( B u r

Control (IC^ |̂̂ |nediate solutions

B.2.1 i' Sb' Co' Cu' Mo' Ni' Tl' Sr' v' Zn' Ba' Be' Cd' Ca'
k, Na, Cr, Pb, Sn, Si, Fe, Mn
- Ag

B.3 solutions

Jf3.1 Soln 1 - Al, Sb, Co, Cu, Fe, Mn, Mo, Ni, Tl, Sr, V, Zn, Ba, Be,
y Cd, Cr, Pb, Sn, Si, Ag
B.3.2 Soln 2 - Ca, Mg
B.3.3 Soln 3 - Na, K, Li
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• B.4 Low-level (CRA) intermediate solutions

B.4.1 Soln 1 - Al, Sb, Ba, Be, Cd, Ca, Cr, Co, Cu, Fe,
Mn, Ni, K, Si, Na, Tl, V, Zn, Mo, Sr, Sn

B.4.2 Soln 2 - Ag

B.5 Low-level (CRA) solutions

B.5.1 a. Soln 1a - Al, Sb, Ba, Tl, Be,
Zn, Ni, Mo, Sn, Ag

b. Soln 1b- Pb
B.5.2 Soln 2 - Ca, Mg
B.5.3 Soln 3 - Na, K, Li

B.6 IDL composite solutions

Cr, Co, Sr, Cu, Mn,

B.6.1 Soln 1 - Ca,
B.6.2 Soln 2 - Al,
B.6.3 Soln 3 -
B.6.4 Ag

B.7 MDL composite solution

B.8 General sokrtions

V, Sb, Fe, Pb
, Sr, Zn, Be, Co, Cu

tî ithanum matrix modifier
:B.8.2ffiiteCesium matrix modifier

'•'•'•-., ".'••/.i'-iV
Potassium matrix modifier
Aluminum nitrate matrix modifier
Acid cocktail
Bomb matrix
Sodium thiosulfate (2M)
Sodium hydroxide (2M)
Silver buffer

B;8.4
B.8.5
B.8. 6
B.8. 7
B.8. 8
B.8. 9
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C. ICP solutions

C.1 ICP rinse solutions

C.2

C.3

C.4

C.5

C.6

C.7

C.8

C.9

C.1.P

C.1.1 ICP rinse solution for dilutions
C.1.2 ICP rinse solutions for instrument

ICP blank solution

ICP standard 1

ICP standard 2

ICP standard 3

ICP standard 4

Initial and continuin verification (ICV/CCV)

ICP initial and contfniM% calibration blank (ICB/CCB)

ICP CRI

C . 9 4||C
C . 9 i

- A
pterrnediate-B

solution

solution

MP (old) ICSAB solution

C.11.1 ICP (new) ICSAB solution
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C.I2 ICP 61E trace standard 1

C.13

C.14

C.15

C.16

C.17

C.18

C.19

C.20

C.21

C.22

C.23

C.24

C.25 i

ICAP 61E trace standard 2

ICAP 61E trace standard 3

ICAP 61E trace ICV/CCV

ICP multipoint blank solution {ICAP 61

ICP multipoint standard 1 (ICAP 61
!fi|f

ICP multipoint standard 2 (ICAIT,jip
.s "

.*3

ICP multipoint standard 3 f

j8l8tilft;, '̂ 18?
ICP multipoint standa^pflflU 61 and 1100)

ICP multipoint stafllirJ^^^P 61 and 1100)

.:::'::'

ICP multipqî X||pJar(Pi5 (ICAP 61 and 1100)

\CP muliSiî ^Wizard 7 (ICAP 61 and 1100)

solution

D. Htpride "

D;1ilS^alibration standards

D. 1.1 Intermediate (10 mg/L)
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D.2 Control (ICV) intermediate (2.5 mg/L)

D.3 Control (ICV) (0.025 mg/L)

D.4 Low-level (CRA) (0.001 mg/L)

D.5 General solutions

D.5.1 Hydride acid cocktail 1
D.5.2 Sodium borohydride
D.5.3 Potassium iodide (40%)
D.5.4 Urea (40%)

E. Mercury solutions

E.1

E.2

Intermediate calibration stan

J
E.1.1 Intermediated
E.1.2 Intermediate^
E.1.3 lntermedl|

.aster 45g;s:: •*&-*•
Manual digestion standards

E.2.

E.3

(0.0020 mg/L)
(CRA) (0.0002 mg/L)

f Labs AP200 digestion standards

s|p3.1 1% nitric acid soln.
E.3.2 Calibration standards
E.3.3 Control (ICV) (0.0020 mg/L)
E.3.4 Control (CCV/LCS) (0.0010 mg/L)
E.3.5 Low level (CRA) (0.0002 mg/L)
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E.4 General solutions

E.4.1 Potassium permanganate (5%)
E.4.2 Potassium persulfate (5%)
E.4.3 Sodium chloride/hydroxylamine hydrochloride
E.4.4 Stannous chloride varian (25%)
E.4.5 Stannous chloride Leeman Labs (10%)
E.4.6 1 % solution nitric acid

F. Graphite furnace solutions

F.1 Calibration standards

Calibration blank
Stock solutions
Beryllium and cadmiu
Calibration
Calibration st
Lead inter

F.I.Vt

ndard
:ion stock

standard
potable water calibration standard

F.2 locutions

l|i,,2.if Initial calibration verification stock (ICV)
F.2.2 Initial calibration verification standard (ICV)
F.2.3 Thallium potable waters initial calibration verification standard

(ICV)
F.2.4 Arsenic, antimony, thallium intermediate (CCV)
F.2.5 Beryllium and cadmium intermediate (CCV)
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F.3

F.2.6 Continuing calibration verification stock (CCV)
F.2.7 Continuing calibration verification standard (CCV)
F.2.8 Silver calibration verification stock
F.2.9 Silver calibration verification standard (CCV)
F.2.10 Thallium potable waters continuing calibration verilisation "Ilip-

* ** ••••••;::•.:;;!:"-• v'-:::::::.. ":::•.-.::::'-'

standard (CCV)
F.2.11 Contract required detection limit check
F.2.12 Lead contract required detection limit
F.2.13 Silver contract required detection limit
F.2.14 Thallium potable waters contract rec :ectidh limit check

F.4 Silver spike

G. Prep room solutions

G.1 CLP spike

Modifiers

F.3.1 Ammonium phosphate - raisi11Biln"nWate
.ssiHJSp'*'' . 'S ĵa!rs53%..

F.3.2 Ammonium phosphate^^AsiQ^riitrate - ascorbic acid
F.3.3 Palladium nitrate

j, Mg, K, Na, Li
j, Be, Cd

- Cr, Cu, Fe, Mn, Ni, Tl, Zn
p.?^P|SSin 4 - Al, Ba, Pb, Mo, Sn, V, B
li|||j||lf Soln 5 - Si, Sr, Ti, Co, Sb, As, Se
lilpit Soln 6 - Hg
il;1.7 Soln 7 - As, Se
G.1.8 Soln 8 - GF - As, Cd, Pb, Se, Tl, Sb, Cu, Ni, Cr, Be
G.1.9 Soln 10 - Tl, Cu, Pb for nondigested drinking water
G.I. 10 Soln 11 - Cr, Cu, Fe, Mn, Ni, Tl, Zn, Pb, As, Se
G.1.11 Soln 12-Al, Ba, Mo, Sn, V, B
G.1.12 Soln 13 - Si, Sr, Ti, Co, Sb
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G.2 CLP spike solution addition/theoretical recovery for spiked samples

G.3 Graphite furnace silver spike (also used for solids) ;

G.4 General solutions

G.4.1 Methyl orange
G.4.2 Sodium hydroxide solution (8 g/L)
G.4.3 Potassium permanganate (5%)
G.4.4 Calcium chloride (15 g/L)
G.4.5 Nitric acid (1:1)
G.4.6 Hydrochloric acid (1:1)
G.4.7 100 mg/L Cr spike soln.

H. Prep room solutions (solids)

H.1 CLP spike solutions

So
, Mn, Ni, Tl, Zn

| Ba, Pb, Mo, Sn, V, B
H ijlir* Ti, Co, Sb, As, Se, Si

H.1.1
H.I. 2
H.I. 3
H.I. 4
H.1.5

- As, Se
8 - GF - As, Cd, Pb, Se, Tl, Sb, Cu, Ni, Cr, Be

.!,£ :H?V;||t Soln 1 1 - Cr, Cu, Fe, Mn, Ni, Tl, Zn, Pb, As, Se
..,:b Jllfy :Jp Soln 12 - Al, Ba, Mo, Sn, V, B

:€F " :i!Ei;!l 1 Soln 1 3 - Si, Sr, Ti, Co, Sb

HsliB CLP spike solutions addition/theoretical recovery for spiked samples

H.3 Graphite furnace silver spike

H.4 General solutions
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H.4.1 Acetic acid (4%)
H.4.2 Nitric acid, bottle rinse (2N)
H.4.3 Nitric acid (1:1)
H.4.4 Hydrochloric acid (0.07N)
H.4.5 Hydrochloric acid (2N)
H.4.6 Glassware cleaning soln
H.4.7 Aqua regia
H.4.8 Air filter acid cocktail
H.4.9 Hydride acid cocktail
H.4.10 100 mg/L Cr spike soln.

H.5 Mercury solutions

H.5.1 Potassium
H.5.2 Potassium persulfate
H.5.3 Sodium
H.5.4 Stannous
H.5.5 Stannous
H.5.6 Mercury i
H.5.7 Mercury|î ii|̂ dJiiP!f 1.0 mg/L)
H.5.8 Merĉ Mrj(!|Mrrii(ite (0.1 mg/L)
H.5.9 Mefil̂ lpibration standards
H.5.10 lil̂ urfiHptrol (ICV) (0.0020 mg/L)
H.5,;|iffiilelifcJow-level (CRA) (0.0002 mg/L)

Labs PS200

sopiooopA/eol
100695 '.

Prepared b

Approved by:

Approved by;

Date:

Date:

Date:

\O

•0/1
i T
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Procedural Amendment #1

Number: SOP-10-007

Title: Preparation of Standards and Solutions

Effective Date (listed on procedure): 10/16/95

Section(s) affected by change: Purpose

Reason for addition(s) or change(s): Qualify use of
concentrations

Change will be effective from (date): 02/29/96

Samples or project affected: All

List change(s) or addition(s) (spe

Purpose: (Add)

If solutions of higher or lower conc;̂ piiî te 111"used for stock or intermediate
standard preparation, adjust all adjttpns according to final solution concentration.

SOPIO007.W60
030696

Prepared by*

Approved by:

Approved by:

Date:

Date:

fyl^. Date: *>
Lancaster Laboratories • 242sWw HoHand_PXPO Box 12425} Lancaster. PA 17605-2425 • 717-656-2300 fa( 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company



ncaster Laboratories
Where quality is a science.

SOP-10-007
Initiated Date: 06/15/89
Effective Date: rJ(JL 111995

A. Reagents*

Acetic acid, glacial (HC2H302) 99.7%, Fisher, Reagent A

Aluminum nitrate (AI[N03]3«9H20) Fisher, Certified A

Ammonium phosphate, monobasic crystal ([NH4]H2|̂ ^ Bakeiphalyzed
Reagent

Boric acid (H3B03) Baker Analyzed, A.C.S.

Calcium chloride, dihydrate (CaCI2»2H,0) jfjl

Cesium chloride (CsCI) Mallinckrodt, -•;*---=**:c5te

Af
Mij:.!~._^jj£

Hydrochloric acid (HCI) 36.5% to 38^ lS|ker(nstra-Analyzed Reagent,
1.194g/mL

Hydrofluoric acid (HF) 48.0'JliB|:i51^̂ ii Baker Analyzed Reagent
.:&. '̂ Isistffiis

Hydrogen peroxide, 30%i|̂ ĵ|'̂ îr, Certified A.C.S.

Hydroxylamine hydrojpr!b|i|e 1[iR2OH«HCI) Fisher, Certified A.C.S.

L-(-t-)-Ascorbic aK^̂ |̂ i|iN r̂. (C6H8O6) Baker Analyzed Reagent

Lanthanum o>i(|e||̂ ?99.9 + %, Aldrich, AAS Grade

Magnesium nitfate, 6 hydrate, crystal (Mg[N03]2) Baker Analyzed Reagent

Meth î|rangl|||dicator, Fisher

icj'ac^Wiiiba) 70.0% to 71.0%, Baker Instra-Analyzed Reagent,

Patfalilirn nitrate (1% Pd[N03]2) Perkin Elmer

Perchloric acid, 60% (HCIO4) Fisher, Reagent A.C.S.

Potassium chloride (KCI) Baker Analyzed Reagent, A.C.S.

Lancaster Laboratories, Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax: 717-656-2681
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Potassium dichromate (K2Cr207) Mallinckrodt, primary standard

Potassium iodide (Kl) Fisher, Certified A.C.S.

Potassium permanganate (KMn04) Baker Analyzed Reagent,
'

Potassium persulfate (K,S20.) Baker Instra-Analyzed Reagent, ̂
iHSSai. '?

Sodium borohydride (NaBH4) 98%, Aldrich

Sodium chloride (NaCI) Fisher, Certified A.C.S.

Sodium hydroxide (NaOH) beads, Fisher

Sodium thiosulfate, anhydrous (Na2S203

Stannous chloride (SnCI2»2H20) Mallii

Sulfuric acid, 95.0% to 98.0% (H2'
1.84g/mL

Urea (INH2]2CO) Mallinckro

'Use these or equivalent rea

SOPIO007.W60
070695

jimxsiz,
.S&jff

isher, Reagent A.C.S.,

Date:

Date:

Date:
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B

B. Atomic absorption solutions

B.I Calibration standards

B.I.I

Calibration
Standard

Concentration
(mg/1)
Al Ba/Cr

Blank
1.0/0.10
2.5/0.25
5.0/0.50
10.0/1.0
20.0/5.0

Aluminum, barium and chromium coif
calibration standards

Volume of
Intermediate
Standard Added

(ml)
Al Ba/Cr

O.O/ 0.0
0.5/ 1.0
1.25/ 2.5
2.5/ 5.0
5.0/ 10.0
10.O/ 50.0

*Concentrati
Stock/Inte

Stan<
(mi

ipette 25.0 ml of
lumetric flask, add 25 ml

*Cr intermediate standard (5
Cr 1000 mg/1 standard into
HN03, and dilute to volume

**After pipetting the inĵ ĉ ^̂ '̂ standard into the 500-ml
volumetric flasks, add;fe§(|̂ '5 ml HNO3, and 5 ml of potassium
matrix modifier solutJi il ;Sl̂ p̂n flask. Dilute to volume with
water. Store in

B.I.2

Calibration ,•
Standard

Concentration
(ma/1) ya

0 . Ql

l|I0 7̂

encontainers.

of

Ŝ|:a|idard Added
h':*y (ml)

1.0
5.0
10.0
0.50
1.0

standards

Concentration of
Intermediate
Standard
(ma/1)

*
*
*

1.0
1.0
1.0

100
100

**Final
Volume
(ml)

100
100
100
100
100

Ag intermediate standard (100 mg/1) - Pipette 1.0 ml of
1000 mg/1 Ag standard into a 10-ml volumetric flask, add
0.5 ml HNO3, and dilute to volume with water. Prepare
0.50 and 1.00 mg/1 standards using this solution.

*Prepare 0.01, 0.05, and 0.10 mg/1 standards from the 1.00 mg/1
solution.

Lancaster Laboratories, Inc • 2425 New Holland Pike. PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax:717-656-2681



SOP-IO-007
Initiated Date:
Effective Date:
Page 2 of 16

06/15/89

MAY 2 61995

**After pipetting the intermediate standards into the 100-ml
volumetric flasks, add 4 ml HNO3 to each flask and dilute to
volume with water. Store in a dark place. Prepare we«

B.I.3 Cadmium, cobalt, copper, lead,
zinc composite calibration stand

Calibration
Standard

Concentration
(ma/1)

0.05
0.10
0.25
0.50

Volume of
Intermediate

Standard Added
(ml)

*Concentrat ion J|i
Intermedia!
. Standai

.00
,50

5.00

*Cd, Co, Cu, Pb, Ni, and Zn c
(50 mg/1) - Pipette 50 ml of lOjD
above elements into a lOO-""98^
and dilute to volume with

**After pipetting the
volumetric flasks, add
volume with water.

B.I.4

Calibration ^jKy^J^ane of
Standard :i';:;|W;1l|î phediate

Concentration #•• -%andard Added
' .e"3'^^V( "- (ml)

0.25
1.0
2.5
5.0
10.0

1.0
2.0
5.0

10.0
20.0
50.0
100.0

1000
1000
1000
1000
1000
1000
1000

itermediate standard
standard of each of the

i.c flask. Add 50 ml HN03

standard into the 1000-ml
to each flask and dilute to

lyethylene containers.

and magnesium composite calibration

*Concentration of
Intermediate
Standard

Blankest
0.jB5|fjf|

®Mo *;
100
100
100
100
100

**Final
Volume
(ml)

500
500
500
500
500
500

*Ca, Mg composite intermediate standard (100 mg/1) - Pipette
20 ml each of Ca and Mg 1000 mg/1 standards into a 200-ml
volumetric flask and dilute to volume with water.

**After pipetting the intermediate standard into the 500-ml
volumetric flasks, add 25 ml of lanthanum matrix modifier
solution to each flask and dilute to volume with water. Store in
polyethylene containers.
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B.I. 5 Sodium and potassium composite calibration
standards

NOTE: Rinse all glassware and containers
prior to using for Na and K. ..

Calibration
Standard

Concentration
(ma/1)

Blank
0.10
0.30
50
00

Volume of
Intermediate

Standard Added
(ml)

Concentration ol
Intermediate
Standard
(ma/1)

0
1
1 50

B.I.6

NOTE:
prior to|

Calibration
Standard jH

Concent rat ioiffl I
(ma/1) ';i"

Blank..:fittS{i
O.iqslf ""<
0.3 .

Intermediate
K 1000 mg/1

*Na and K Composite
20 ml each of Na and
volumetric flask and dilute

**After pipetting the intermedia
volumetric flasks, add 5 ml
each flask and dilute to v
polyethylene containers

iftiOO mg/1) - Pipette
into a 200-ml
water.

^̂ ..J'dard into the 500-ml
S3SWmatrix modifier solution to

in

ijitassware and containers with water
for Li.

* Concent rat ion of
Intermediate
Standard
(ma/1)

100
100
100
100
100

**Final
Volume
(ml)

500
500
500
500
500
500

*Li Tfiiiifmediate Standard (100 mg/1) - Pipette 20 ml of
Li 1000 mg/1 standard into a 200-ml volumetric flask and dilute
to volume with water.

**After pipetting the intermediate standard into the 500-ml
volumetric flask, add 5 ml of cesium matrix modifier solution
and dilute to volume with water. Store in polyethylene
container.
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B.I. 7

Calibration
Standard

Concentration
(mg/1)

Blank
0.10
0.25
0.50
.00
.50

Iron and manganese composite calibration
standards

1.
2.
5.00

Volume of
Intermediate

Standard Added
(ml)

1.0
2.5
10.0
10.0
25.0
50.0

*Concentration of
Intermediate
Standard
(mq/1)

*Fe, Mn Composite Intermediate Stanc
10 ml each of Fe and Mn 1000 mg/1 st,?)
volumetric flask and dilute to voli

**After pipetting the intermedic_
volumetric flasks, add 5 ml HNQ|ljj
flask. Add 10 ml HN03 and 50
Dilute to volume with water

B.l.8

Calibration
Standard

Concentration
(ma/1)

.025

.050 M

.100 €!'°

.200 -:::

/I) - Pipette
:to a 200-ml

.ter.

into the 500-ml
HC1 to each 500-ml

1000-ml flask.

standards

*Concentration of
Intermediate
Standard
(mq/1)

10
10
10
10

**Final
Volume
(ml)

100
100
100
100

*Be Intermesapl̂ |;ei¥ Ŝtandard (10 mg/1) - Pipette 1.0 ml of
1000 mg/Jgpe tifciiindard into a 100-ml volumetric flask and dilute
to volunwfesfeithilscid cocktail.

the intermediate standard into the 100-ml
add 3 ml HN03 and 2 ml HC1 to each flask.

with water.

**Afcer
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B.I.9 Antimony calibration standards

Calibration
Standard

Concentration
(ma/1)

Blank
0.50
.00
,50
,00

1
2
5
10.00

Volume of
Intermediate

Standard Added
(ml)

0.5
1.0
0.25
0.50
1.0

*Concentration of
Intermediate
Standard
(ma/1)

**
Volumlflflffll

*Sb Intermediate Standard (100 mg/1) -
1000 mg/1 Sb standard into a 10-ml volu
HN03, 0.25 ml HCl, and dilute to

**After pipetting the intermediate si
volumetric flasks, add 10 ml HN03
Dilute to volume with water.

B.I.10 Molybdenum
«* J!

standards

Calibration
Standard

Concentration
(ma/1)

Blank
0.50
1.00
2.50
5 .00

10.00

*Mo, V
1.0 ml ea|||̂ oflj|
volumetrl^l
volumeffS

Volume,,,
Interm
Standard1!!

100

IP ml of
flaSk. Add 1 ml
ter.

to the 100-ml
HCl to each flask.

composite calibration

**Final
Volume
(ml)

bncentration of
Intermediate
Standard
(ma/1)

100
100

1000
1000
1000

100
100
100
100
100
100

"Intermediate standard (100 mg/1) - Pipette
and V 1000 mg/1 standards into a 10-ml
add 1 ml HCl, 0.25 ml HN03, and dilute to

the intermediate standards into the 100-ml
add 10 ml HCl, 2 ml HN03, and 2 ml of aluminum

matrix Tti§€ifier solution to each flask. Dilute to volume with
water.
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B.I.11 Thallium calibration standards

Calibration
Standard

Concentrat ion
(ma/1)

0.10
0.25
0.50
1.00
5.00

Volume of
Intermediate

Standard Added
____(ml)

0.10
0.25
0.50
1.0
5.0

*Concentration of
Intermediate
Standard
(ma/1)

100

100
10
10

*T1 intermediate standard (100 mg/1) -
1000 mg/1 Tl standard into a 10-ml volu
HN03, and dilute to volume with water.

**After pipetting the intermediate s|l
volumetric flasks, add 4 ml HN03 to-'"
volume with water.

100 'W 10°
ml of
add 0.5 ml

o the 100-ml
and dilute to

B.I. 12 Silicon (BombL

NOTE: Use po]

Calibration
Standard

Concentration
(mq/1)

Blank
2.5
5.0

10.0
20.0
30.0
50.0 :.f|

*After l|fi|e
vo 1 ume t,r iiiit

sli||5p
Hi0'

5.0

calibration standards

/umetric flasks.

of
* Final
Volume
(ml)

100
100
100
100
100
100
100

Intermediate
Standard
(ma/1)

1000
1000
1000
1000
1000
1000

the intermediate standard into the 100-ml
, dilute each to volume with bomb matrix
in polyethylene containers.
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B.I.13 Platinum calibration standards

Calibration
Standard

Concentration
(met/I)

Volume of
Intermediate
Standard Added

(ml)

Concentration of
Intermediate
Standard
(ma/1)

VolumH

Blank
0.50
00
00
00
00

2
5
10
15

0
2
0
1
1

*Pt intermediate standard (100 mg/1) -
1000 mg/1 Pt standard into a 10-ml volu
volume with deionized water.

ml of
and dilute

**After pipetting the appropriate
volumetric flasks, add 10 ml of
solution to each flask and

B.I.14

Calibration
Standard

Concentration
(mg/1)

Blank
0.10
0.20
0.50
1.00 Jv
2.00 JSi

Silver

Volume
•!i;3!!

Intermedi'"

to

o the 100-ml
trix modifier
with deionized water.

calibration standards
•JBSK-JMS

lfi|oncentration of
..

Standar
(mJ^Jiiijk^i?

Intermediate
Standard
(ma/1)

50
50
50
50
50

**Final
Volume
(ml)

25
25
25
25
25
25

*Ag
Ag standar^
with watej..

(50 mg/1) - Pipette 5 ml of 1000 mg/1
a -100 -ml volumetric flask and dilute to volume

the intermediate standard into the 25 -ml
volufiisftric lasks, add 20 ml of silver buffer solution to each

to volume with water.

NOTE: Prepare samples using 20 ml of silver buffer solution in
a 25 -ml volumetric flask.

B.2 Control (ICV) intermediate solutions

B.2.1 Solution 1 - High Purity Standards Custom
Multi-Element Solution Standard Lancaster
Laboratories ICV-AA or equivalent:
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200 ppm each of Al, Sb, Co,

500 ppm Ba
10 ppm each of Be and Cd
100 ppm each of Ca, Li, Mg,
50 ppm each of Cr and Pb

2000 ppm each of Sn and Si
in 5% HNO3/Tr. HF

Cu, Fe, Mn, Mo, Ni, Tl,
Sr, V, and Zn

K, and Na

B.2.2 Solution 2 - (50 mg/1 Ag)
water and 4 ml HN03 to a
flask. Pipette 5 ml of
1000 mg/1 Ag standard
into the flask. DiluJ
Store in a dark hot til

B.3 Control (ICV) solutions

B.3 .1 Control soluti
intermediate <
volumetric fJLa
25 ml of

in thisJHteit£8|

•;r20 ml of
'metric

.dustries, Inc.
equivalent

ie with water,
•epafe monthly.

"ette 0.25 ml of control
and 2 into a 25-ml

0.25 ml of 10% KC1 per
ilute to volume with acid

The concentrations

Concentration
____ mg/1 ___

2.0
2.0
5.0
0.1
0.1
0.5
2.0
2.0
2.0
0.5
2.0
2.0
2.0
2.0

20.0
2.0
2.0
2.0

20.0
0.5
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Concentrat;|%|
(ma/l)/:liiilik.

B.3.2 Control solution 2 - Rinse a 25-ml volumetric
flask and stopper with water. Pipette 0.25 ml
of control intermediate Solution 1 int,|l
flask. Add 1.25 ml of 10% La203 per 25s-
volume. Dilute to volume with
daily as needed for analysis,
concentrations in this solution

Element

Ca
Mg

B.3.3 Control Solution 3 -
flask and stopper
solution. Pipette
Intermediate
0.25 ml of 10%
Dilute to

25 -ml volumetric
rior to making

& the
ml of

flask. Add
solution.

needed,
are:

Element

Na
K

The
tn|̂ i|||r $|ler. Prepare daily as
^i^ilHlTveiptons in this solution

•mi:v.;:;ir.gj;̂ :-js%

Jirtfciisisntrc
M3&T

j-giSaS-*:.
.fegKS;Sl=i*£V.::r£*/:jJ!

lit rat ion
Ha/I)

"•;•.;•• ™.V.:"::;.---K-:J:~;;.

B.4 solutions

1 - High purity standards custom
Sii||pSelement solution standard Lancaster
ifeaBoratories CRA-AA or equivalent:

2t)
5
1
10
2
4
50

ppm
ppm
ppm
ppm
ppm
ppm
ppm

each
each
of Cr
each
each
of Ni
Of MO

of
of
<
of
of

Al,
Ca,

Be,
Co
Cu,

Sb,
Fe,
and
and
Mn,

Ba,
Pb,
Cd
Sr
and

Tl,
Li,

Zn

and
Mg,

.

V
K and Na

100 ppm of Sn
in 2% HN03
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B.4.2 Solution 2 - Silver solution (1.0 mg/1 Ag):
Transfer 50 ml of water, 5 ml HC1, 7.5 ml HN03 to
a 250-ml volumetric flask. Pipette 0.2j§ft|l. ofp|s
SPEX Industries, Inc. 1000 mg/1 Ag starî pî P̂"
solution or equivalent into the flask,*. iWiiBiiF" to
volume with water. Store in a
Prepare weekly.

B.5 Low-level (CRA) solutions

B.S.l.a. Solution la - Pipette 0
level (CRA) Intermediat
a 2 5 -ml volumetric fl<
KC1 per 25 ml final
with acid cocktail..
The concentrations

Element

Al
Sb
Ba
Be

,1 elB̂  of low-
±ion 1 and 2 into

.25 ml of 10%
lute to volume

re daily as needed,
olution are:

ntration
•> (ma/1)

0.10
1.0
0.01

B.:5.1.b. Solution Ib - Pipette 0.50 ml of low-level
ji! (CRA) intermediate Solution 1 into a 25-ml
|i|: volumetric flask. Dilute to volume with acid

cocktail. Prepare daily as needed. The
concentration of this solution is as follows:

Concentration
'_ _ /T \
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B.5.2 Solution 2 - Rinse a 25-ml volumetric flask and
stopper with water. Pipette 0.25 ml of low-level
(CRA) intermediate Solution 1 into the
Add 1.25 ml of 10% La203 per 25 ml
Dilute to volume with water. Prepare,
needed for analysis.
solution are:

*_;oncencir«i;i; ~ ~•ii£wai:'';i"
Element (ma

Ca
Mg

B.5.3 Solution 3 - Rinse a

Solution 1 into the.
CsCl per 25 ml of jj|
with water,
analysis. The

O;lumetric flask and
''iilElaaiWi"—— solution.

intermediate
0.25 ml of 10%

Dilute to volume
needed for
in this solution

are:

Element
Concentration

(ma/1)

0.05
0.05
0.05

B . 6 IDL coi

Prepâ î Q!
10 00̂ *̂*̂ *
tables!

Solutions 1, 2, and 3 from
solutions as shown in the following

these solutions daily as needed for IDL

Ca
Mg
Na
K
Li

composite Solution 1

.** Final

Element1 -; r (ma/1)

0.10
0.10
0.50
0.50
0.50

Volume of
1000 mg/1
Standard

(ml)

l.O
1.0
5.0
5.0
5.0

Composite *Final Volume
Concentration of Composite

(ma/1) (ml)____

10
10
50
50
50

100

*Add 1 ml HNO, and dilute to volume with water,
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**For IDL determination, pipette 0.5 ml of composite solution
into a 50-ml volumetric flask, add matrix modifier as required,
and dilute to volume with water.

B.6.2 IDL composite Solution 2

Element

Al
Tl
Ba
Mo
V
Sb
Fe
Pb

** Final
Concentration

(ma/I)

0.25
0.50
0.25
0.25
0.20
1.00
0.20
0.20

Volume of
1000 mg/1
Standard

(ml)

*Add 5 ml HN03, 3 ml HC1, and •olume with water.

**For IDL determination, pifaj^^^^^fi of composite solution
into a 50-ml volumetric fla^f^i^^ matrix modifier as required,
and dilute to volume wit tail.

B . 6 . 3 IDL ccfflqjSiliiifeJlilution 3

**Final
Concent ui

(mq/ft

JBi
ffii^fe

..iSllp\ii.jO®@ijf9ij^%)'"
Sl|, 0;1®1.

'If'li.io
°-°5

..Ssssr ^vgssSiSsSu
;\1!F .&:. "'HIT

J^:' J^olulfe of
mg/1

(ml)

0 . 5
, "S*F i . o
S» 0.5
Hr 2.0

0 .2
0.5
0 .5
2 .0
1.0

Composite
Concentration

(ma/1)

5
10

5
20

2
5
5

20
10

* Final Volume
of Composite

(ml)

100

Element

Cd
Cr
Mn
Ni
Sr
Zn .,„.
Be .ritlP

Cvtjjj^..__....

*Add §5-litl HNO3, 3 ml HCl, and dilute to volume with water.

**For IDL determination, pipette 0.5 ml of composite solution
into a 100-ml volumetric flask, add matrix modifier as required,
and dilute to volume with acid cocktail.
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B.6.4 Silver IDL solution

Silver intermediate solution (10 mg/1) -•ifiijato
100-ml volumetric flask, place about 20
and add 4 ml HN03. Pipette 1.0 ml of
Ag standard into the flask and
with water. Store in a dark bottleff)fl
determination, dilute daily.

Final
Concentration

(ma/1)

0.05

Intermediate
Concentration

(ma/1)

10

Volume Vo]
HNO3 InterflUs
(ml)

B.7 MDL composite solution

Prepare MDL composite solu|
solutions as shown in thai

standard

Final
^Volume

(ml)

Element

Final Volume
of Composite

(ml)

1000

Add 50 ml HN03 to approximately 500 ml deionized water.
Dilute to volume with deionized water and mix well.

Final concentrations in the solution are the same as the
volume pipetted. The holding time for this solution is one
month.
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Water MDL Solution:

Pipette 10 ml of the AA MDL composite solution to
volumetric flasks. Dilute to volume with deioniz

Using the water MDL solution prepared above, ̂ ^̂ ^̂ ^̂ 1'̂ '̂
100-ml aliquots and one deionized water blank
5706 digests. ^s**&vs3

 M,_
Solid MDL Solution:

Pipette 10 ml of the AA MDL Composite
volumetric flasks. Dilute to volume

Using the solid MDL solution preparf
100-ml aliquots and one deionized
digest.

Once digested, the MDLs should,
used for the analysis of the
should be analyzed in succes
bracketed by valid CCV and
as possible on the instrumen

two 10 00 -ml
ionized water.

B.8 General solutiongPtfll*,
'

B.8.1

igest seven
.blank by the 5709

each instrument
Each digest's MDLs

readings should be
as many decimal places

modifier solution (10%) -
117.32 g lanthanum oxide

1000-ml volumetric flask. Add
200 ml of water. Add 250 ml HCl,
Cool. Dilute to volume with

holding time for this solution is
NOTE: Each new batch of La203

be checked for Ca and Mg content before

"€esium matrix modifier solution (10%) - Weigh
approximately 63.34 g of cesium chloride (CsCl)
into a 500-ml volumetric flask. Dilute to
volume and shake until dissolved. Store in a
polyethylene container. The holding time for
this solution is 6 months. NOTE: Each new
batch of CsCl solution should be checked for Na
and K content before using.
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B.8.3

B.8.4

B.8.5

B.8.6

B.8.7

Potassium matrix modifier solution (10%) -
Weigh approximately 95.35 g of potassium
chloride (KC1) into a 200-ml beaker. l;%dd
approximately 150 ml water and heat ĝ|j|j|f|f|£
until dissolved. Transfer to a 500-ml:''lfifl
volumetric flask and dilute to
water. Store in a polyethylene
holding time for this solution

Aluminum nitrate matrix m
- Weigh approximately 139.j|
nitrate [Al (N03) 3-9H20]
flask, dilute to volumeJ|
The holding time for

Acid cocktail (3%
and 40 ml HCl witMHI

Bomb matrix s
28.20 g of
Nalgene bo
30 ml of
pour un
to the
time

The

ion (40%)
tUF of^liminum
maa „«„ M* vo]_umetric

and mix.
>n is 6 months.

60 ml HNO,- Mix
water.

Jl&Weigh approximately
|f(H3B03) into a 1000-ml

ml HN03, 5 ml HCl, and
Wear rubber gloves and

Fill the bottle with water
cap and mix. The holding
is 6 months.

So||lujgphf̂ iulfate (2M) - Weigh approximately
t||fjof sodium thiosulfate, anhydrous,

, into a 1000-ml volumetric flask,
o volume with water, and mix dissolve.

li,̂ lj||hp'lding time for this solution is 6 months.

lppdium hydroxide (2M) - Weigh approximately
^ 9 of sodium hydroxide beads (NaOH) into a
600-ml beaker. Add about 300 ml water and stir
to dissolve. Cool. Transfer to a 1000-ml
volumetric flask and dilute to volume with
water. The holding time for this solution is
6 months.

B.8.9 Silver buffer solution - Mix 10 ml of 2M Na2S2O3
with 10 ml of 2M NaOH prior to using.

SOPIO007.W60
050195
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F. Graphite furnace solutions

F.1 Calibration standards

F.1.1

F.1.2

F.1.3

Calibration blank - Dilute 10 mL of
20 mL of 30% H202 to 1000 mL
solution should be made daily.

Stock solutions - Use 1 000
spectral standard or
equal quality. This
otherwise specified
temperature.

Beryllium
1 mL of bo
with

tepHN03 and
water. This

room temperature.

Instra-analyzed atomic
prepared standard of

for 1 year unless
Store at room

good,=..,...,

stock solution - Dilute
BeJ|!d Cd 1000 mg/L standard to 10 mL

-£:0r

" The final concentration of this
is 100 mg/L Be and Cd. This solution is

Store at room temperature.

F.1.4 solution - Pipet the following volumes (in mL)
stock solutions {except the Be/Cd solution into

volumetric flask containing approximately 10 mL of
water):

'•.•.&£$£.

Aiiafvte
As J
Sb
Tl "^^
Cu
Pb
Ni
Se
Cr
Be/Cd*

; 'llpolume of
il̂ ftock Soln.

(ml)
i 1 .00

1 .00
1.00
0.50
0.50
0.50
0.50
0.25
0.50

Concentration
of Standard

{mo/D
1000
1000
1000
1000
1000
1000
1000
1000
100

Final Volume
(ml)

100
100
100
100
100
100
100
100
100

**Final
Concentration

(ma/L)
10.0
10.0
10.0
5.0
5.0
5.0
5.0
2.5
0.5

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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F.1.5

F.1.6

*Use the beryllium and cadmium intermediate

** After pipetting all of the standards into
volumetric flask, add 5.0 mL of
to volume with deionized water. This
1 month. Store at room temperature.

Calibration standard - Dilute 1.0 m
solution to 100 mL with 1% HNO
water. The final concentrations,

As/TI/Sb
Pb*/Ni/Cu/Se
Cr
Be/Cd

This standard sho
temperature.

-ation stock
12̂ .2 in deionized

aily. Store at room

*This solutio,{̂ ii nalipied in calibrating for the lead analysis.
It is used o
standards!

See Section F.1.8. for calibration

stock solution - Dilute 15.0 mL of the
stock to 50 mL with 0.5 mL HNO3 and

detifj|||||;water. The final concentration of the intermediate
la|tpbn is 300 mg/L. The solution is good for 1 month.

j§t room temperature.

||||a§lalibration stock solution - Dilute 3.0 mL of the 300
, tij|p. lead intermediate stock solution to 100 mL with 5.0 mL
Hpf HNO3 and deionized water. The final concentration of the
(lead calibration stock solution is 9.0 mg/L. This standard is
?' good for 1 month. Store at room temperature.

Lead calibration standard - Dilute 1.0 mL of the lead
calibration stock solution to 100 mL with 1% HN03 and 2%
H2O2 in deionized water. The final concentration of the lead
calibration standard is 90/sg/L. This standard is made daily.
Store at room temperature.
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F.1.9 Silver calibration stock solution - Dilute 0.1 ml of
Ag stock to 100 mL with 5.0 mL of concentrated
deionized water. The final concentration of trv^sjjyer"fl|ifr
calibration stock solution is 1.0 mg/L. This g|p|i|||i||pade
daily. Store at room temperature.

F.1.10

F.1.11

Stiver calibration standard - Dilute O.S r̂ilpll̂ helpver
calibration stock solution to 100 mLĵ jh^^^P3 and 2%

The finay^^entraHlh of the silver
•SjMel&i*

H2O2 in deionized water.
calibration standard is 5 fjg/L. Th|ps|p|̂ |n is made daily.
Store at room temperature. jf!^

Thallium potable waters calibrati yitatndard - Dilute 2.0 ml of
the calibration standard "mL with 1 % HN0 and
2% HO in deionizedi2w2
thallium potable wate:lpc

"Estandard is made dal

*"^^^^^. ''"ft8' concentration of the
iraUp standard is 20 ̂ g/L.

F.2 Control solutions

F.2.1 Initial calibration
custom
source.

This
rjsfplt room temperature.
^f

ion stock solution (ICV) - This is a
purchased from an independent

are:

5.00 mg/L
2.00 mg/L
1.00 mg/L
0.20 mg/L
0.25 mg/L

standard is good for 1 year unless specified by the
manufacturer. Store at room temperature.
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F.2.2

F.2.3

F.2.4

F.2.5

Initial calibration verification standard (ICV) -
of the initial calibration verification stock solution
with 1% HNO3 and 2% H20
concentrations are:

As/Sb/TI
Pb/Ni/Cu/Se
Cr
Be
Cd

50.0 //g/L
20.0 //g/L
10.0//g/L
2.0 //g/L
2.5 //g/L

This standard should be made^
temperature.

Store at room

Thallium potable
(ICV) - Dilute 2.0 mL
standard to 10 mL,|
water. The final c
calibration veri
made up

Arsenic,
solution,,-5

solutii

jbration verification standard
calibration verification

3 and 2% H2O2 in deionized
of the thallium initial
is 8.0 //g/L. This standard is

room temperature.

thallium intermediate (CCV) stock
of each of the 1000 mg/L stock

and Tl to 5 mL with deionized water.
is 200 mg/L for As, Sb, and Tl. This

sg|Bf(|i|l|[:good for 1 month. Store at room temperature.

cadmium intermediate (CCV) stock solution -
of both the Be and Cd 1000 mg/L standard to
deionized water. The final concentration of this

1i|Hrmediate solution is 100 mg/L Be and Cd. This solution is
|gobd for 1 month. Store at room temperature.

Continuing calibration verification (CCV) stock solution - Pipet
the following volumes (in mL) of 1000 mg/L stock solutions
into a 50-mL volumetirc flask containing approximately 10 mL
of deionized water except where noted:
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Analyte
As/TI/Sb*

Se

Pb
Cu

Ni
Cr

Be/Cd**

Volume of
Stock Soln.

(ml)
2.00
0.25
0.25
0.25

0.25
0.10
0.25

Concentration Jff||FJnalJ||
of Standard Final Volume Concentration

(ma/L) (ml) Jts ,̂ Imllll*"
200

1000
1000
1000
1000
1000

100

50
OW :;S*SS;£. .:*\SX;8\;i

50 ^
59h^ f̂c !̂VJJI" '" îjff'

pb
5.0
5.0
5.0

5.0
2.0

0.5

F.2.7

*Use the arsenic,
solution.

* "Use the
solution.

intermediate (CCV)

iYium intermediate (CCV)

flask, add
, '-'svolume^y

1 mo

standards into the 50-L volumetric
ncentrated HN03 and bring up to
water. This solution is good for

room temperature.

calibration verification standard (CCV) - Dilute
he continuing calibration verification stock to
1% HN03 and 2% H202 in deionized water. The

ioficentrations are:

40.0 //g/L
tpb/Ni/Cu/Se
fcr
Be
Cd

10.0/yg/L
2.5pg/L
2.5/;g/L

This standard should be made daily. Store at room
temperature.
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F.2.8

F.2.9

F.2.10

F.2.11

Silver calibration verification stock - To properly
calibration solution this stock must be prepared frol|||||il
alternate source of equal analytical quality,
the 1000-mg/L stock solution to 100 mL wj|
and deionized water. The concentration of

HNO,

calibration verification stock is 1.0 mg/UfpThi
made up daily. Store at room temper

Silver calibration verification stan
of the silver calibration verificati
HNO3 and 2% H202 in deioniz
concentration of the silver c
2.5 //g/L. This standard i
temperature.

Thallium potable waj
standard (CCV) -
verification standar
deionized
continuing
standard is

CCVflBilute 0.25 mL
:o 100 mL with 1 %

ie final
ification standard is

Store at room

ig calibration verification
of the continuing calibration

with 1% HN03 and 2% H202 in
concentration of the thallium

rification standard is 10.0//g/L.
Ily. Store at room temperature.

This

limit check (CRA) - Dilute 0.05 mL
tock solution to 50 ml with 1 % HN03 and

deonized water. The final concentrations are:

1 0.0 //g/L
5.0 /;g/L
2.5/yg/L
0.5 //g/L
0.5 //g/L

FThis solution should be made daily. Store at room
temperature.

Lead contract required detection limit check (CRA) - Dilute
3.0 mL of the calibration standard solution to 50 mL with 1%
HNO3 and 2% H202 in deionized water. The final
concentration of the lead CRA is 3.0 //g/L. This solution is
made up daily. Store at room temperature.
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F.2.13

F.2.14

F.3 Modifiers

F.3.1

F.3. 2

Silver contract required detection limit check (CRAJ||pilutej
1.0 ml_ of the silver calibration standard solution f
with 1 % HN03 and 2% H2O2 in deionized watejfejhe
concentration of the silver CRA is 0.5 fjg/L. **^*-*r

made up daily. Store at room temperature.
is

Thallium potable water required detecti<|ppgt l||lek (CRA) -
Dilute 2.0 ml of the contract requir̂ dJIetell̂ lJrnit check
standard to 10 ml with 1% HN03 aj|||2% r f l in deionized
water. The final concentration
This solution is made up daily.

CRA is 0.5 fjg/L.
temperature.

Ammonium phosphate
approximately 0.8
and approximately
in deionized water,
3 months.

Ammonium
solution - Jisl

solution - Dissolve
phosphate t(HN4)H2PO4]

l̂ criagnesium nitrate [Mg(NO3)2]
mL. This solution is good for

magnesium nitrate - ascorbic acid
rbximately 0.8 grams ammonium

approximately 0.07 grams
2] and approximately 1.0 gramsmagnejpifm

ascpjifc jjjjiil ( - 1 8 0 6 ) in deionized water, dilute to 100 mL.
is made up daily. Store at room temperature.

F.3. 3 itrate solution - Dilute Perkin Elmer 1% Pd(NO3)2
r equivalent in a 1 to 1 ratio with 1 % HN03 in
water. The final concentration is 0.5% Pd(NO3)2.

solution is good for 1 month. Store at room temperature.

F.4 ; ||,Silvi|p5pike solution for graphite furnace

M| Tftg | intermediate standard (5 mg/L) - Pipet 0.5 mL of 1000 mg/L Ag
; |; jlftandard into a 100-mL volumetric flask containing approximately
|l|tt||r620-mL water and 1mL HN03 and dilute to volume with water.

Prepare daily.
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1 7
17

Ag spike solution for graphite furnace (0.25 mg/L) - Pipjf||,5
5 mg/L Ag intermediate standard into a 10-mL
0.1 mL HN03, and dilute to volume with water. Prepeyri
1.0 mL of this solution for sample spike (for final
100mL).

NOTE: Theoretical recovery for spiked
concentration of 0.0025 mg/L Ag.

SOPI0007.W60
110795

Prepal

Approved by:

Date:

Date:
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G. Prep room solutions (waters)

G.1 CLP spike solutions

G.1.1 Solution 1

Pipet the following volumes of 1000 rr\|jp standard solution
into a 100-mL volumetric flask.

G.1.2

Element
Ca
Mg
K

Na
Li

Add 5 mtf
The

Final
Concentration

(ma/L)
200
100
200
200
100

HCI, and dilute to volume with water,
this solution is 6 months.

pproximately 20 ml water in a 100-mL volumetric
;." Add 20 mL HCI and the following volumes of

:iil"":'̂ lllls:'l ̂ 0 mg/L standard solution.

Final

Element
Ag
Be
Cd

Volume
(mL)
0.25
0.25
0.25

Concentration
(ma/L)

2.5
2.5
2.5

Dilute to volume with water. Store in a dark bottle. Prepare
monthly.

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc, a Thermo Electron company
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G.1.4

Place approximately 50 mL water in a 100-mL volume
flask. Add 5 mL HN03, 3 mL HCI, and the following
of 1000 mg/L standard solution. '"!li^Pr

Dilute to volum
solution is 6

he holding time for this

Pja^^^ximately 20 mL water in a 100-mL volumetric
mL HN03, 3 mL HCI and the following volumes

mg/L standard solution.

Element
Al
Ba
Pb
Mo
Sn
V
B

Volume
(mLl
10.0
10.0
2.5

10.0
20.0
2.5

10.0

Final
Concentration

(ma/L)
100
100
25

100
200
25

100
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Dilute to volume with water. The holding time for this
solution is 6 months.

G.1.5 Solution 5

Place approximately 20 mL water in a
flask. Add 5 mL HN03, 3 mL HCI, and tfc
of 1000 mg/L standard solution.

nth water. The holding time for this
months.

lljjpt"1.0 mL of 1000 mg/L Hg standard into a 100-mL
|v6lumetric flask. Add 25 mL water, 1 mL HN03, and 0.01 g
solid potassium dichromate (K2Cr2O7). Swirl to dissolve the
dichromate. Dilute to volume with water. Store in a
polyethylene container. The holding time for this solution is
6 months. The final concentration is 10 mg/L Hg.
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G.1.7 Solution 7

Place approximately 10 mL water in a 100-mL volume|ij|t|fe
flask. Add 10 mL HN03, and the following volumes
1000 mg/L standard solution.

As
Se

Volume
(ml)
2.5
2.5

time for this

G.1.8 Solutions

Place approxi
flask. Add
1000 mg|

Dilute to volume with water
solution is 6 months.

/ater in a 1000-mL volumetric
and the following volumes of

lution.

Volume
(ml)
4.0
0.25
2.0
1.0
5.0
5.0
2.0
2.0
1.0
0.25

Final
Concentration

(ma/L)
4
0.25
2.0
1.0
5.0
5.0
2.0
2.0
1.0
0.25

Dilute to volume with water. The holding time for this
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Place approximately 50 mL deionized water in a 10OQ-ri ii
volumetric flask. Add 50 mL HN03. Add the following
volumes of 1000 mg/L standard solutions.

Volume
(mL)Element

Cu
Pb
Tl

Dilute to volume with deio
this solution is 1 monthjfl

G.1.10 CLP spike

Transfer 50Qf
HCI into aj||

:ifis=£*r

» 25.0
1.0
2.0

tion

he holding time for

ized water, 50 mL HN03, and 30 mL
metric flask.

volumes (mL) of 1000 mg/L standard
the flask:

.41
"lit

.:::.i||il!i:::::.

BBlilll
:'•" : ;''i:;5::;-;--i

: =::::

Ilii:.

!SiSi:a. :WMU!ii;K;li:; ':':
si 'S"is|l i;n;;iiSI;!!liis Qf
I EV"iS Mill-"
1 Ilii, "S;;1P: p..
•i? Ipii ,. LU
U. '̂ iiiffllF'
i::; *:-": »—

if Fe
5;::'

F Mn

Ni

Tl

Zn

Pb

As

Se

10

12.5

50

25

25

2.5

25

1

2

0.5
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Dilute to volume with deionized water and mix well. Final
concentration in mg/L is the same value as ml_ pipetted. The
holding time for this solution is 6 months.

G. 1.11 CLP spike Solution 12

Transfer 200 ml of deionized water, 50 ml
HCI into a 1000-mL volumetric flask.

Pipet the following volumes (mL) o
solutions into the flask:

/L standard

Al

Ba

Mo

/••••iTagr . •1iS?jS3aiS:%1..jitf " .Ji,
with deionized water and mix well. Final

in mg/L is the same value as mL pipetted. The
for tnjs so|utjon js e months.

JP spike Solution 13

f Transfer 200 mL of deionized water, 50 mL HN03, and 30 mL
HCI into a 1000-mL volumetric flask.

Pipet the following volumes {mL) of 1000 mg/L standard
solutions into the flask:

Si

Sr

250

50



SOP-IO-007
Initiated Date: 06/15/89
Effective Date: QCT 0 5 1995
Page 7 of 11

Co

Sb

25

25

G.2

Dilute to volume with deionized water and
concentration in mg/L is the same value as
holding time for this solution is 6 montiiiifc.

.1. "'\SS\gSUsSS

CLP spike solution addition/theoretical recofji||̂ for s

.
Volume o* ̂ ^~-!i—s11''
Solution

Li lifted. The

Solution
1

Waters

.!":;::;'•«" .:::3*B. "'̂ -jJ.sUiaV'.ttiituw''* -zr.v .iiii: "".jBtt-v

4.0

4.0

4.0

2.0 4.0

e samples

Spike
Concentration

(ma/L)
4.0
4.0
4.0
2.0
2.0
0.05
0.05
0.05
1.0
0.2
0.25
0.50
0.50
2.0
0.5
0.5
0.5
2.0
2.0
2.0
2.0
4.0
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Solution Element
5 Co

Sb
Ti
Si
Sr
As
Se

*Final volume is 100 ml.
**Final volume is 200 ml_.

Volume of CLP Spike
Solution Added fmL)

Concantratioji
Waters*

2.0
Solids**

4.0

# * For solid LCS, add 2.0 mL of 10Qj|
volume. The spike concentration isllL

"•.-V::::s-j:!iJs;

100 ml final

CLP
Solution Added (mL) Spike

.-• '̂ IBilfe f̂tlr

Solution Element .ilfesi/'̂ iMfeers1

-::. "it-

6 Hg '"^S îftiifc. " 0.1 *
7 "V -053

jlltliC -°53

s (GFAA) iltfilljl 1.0
&£•>• . /iiinjiî 1 -i;- "'"'

-•-:::-.':v :•:;- Î j3::: :;: "•'•••
_.;:":::; .:"-l- tWwrr. ".IT;:'."-

'''%'£

..ffsssm
. fs. sgl|f

ism ..
&••. -̂:̂ W îî MilUl

! ̂ liSf
if afe '^"n?"
: liei ':: %j
:. i i

I ' Sb
r Cu

. Mi
J lv l>(l

?' Cr
^8*- Be

Concentration
Solids2 fma/L)

0.1* 0.0010
0.5** 0.025
0.5** 0.025
2.0 0.04

0.0025
0.02
0.01
0.05
0.05
0.02
0.02
0.01
0.0025

'Prepare a 1 mg/L Hg spike solution weekly from CLP Spike Solution 6 and
use it to spike samples.
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1i2Final volume for Hg in waters and solids is 100 ml.
3Final volume for As, Se in waters is 50 ml. \
1l2Final volume for GFAA metals in waters is 100 mL and in solids i

Solution
10

11

12

13

Volume of CLP Spike
Solution Added (mL)

4.0

i
Sr
Ti
Co
Sb

2.0 4.0

entration
(ma/L)

0.25
0.01
0.02
0.2
0.25
1.0
0.5
0.5
0.05
0.5
0.02
0.04
0.01
2.0
2.0
2.0
4.0
0.5
2.0
5.0
1.0
1.0
0.5
0.5

*Final volume is 100 mL.
**Final volume is 200 mL.
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G.3 Silver spike solution for graphite furnace

Ag intermediate standard (5 mg/L) - Into a 100-mL
place about 20 ml water and 1 ml HN03. Pipet 0.5
Ag standard into the flask and dilute to volume with
weekly.

Ag spike solution for graphite furnace (0.2
5 mg/L Ag intermediate standard into a
0.1 mL HN03, and dilute to volume
1.0 mL of this solution for sample sojj
100mL).

NOTE: Theoretical recovery
concentration of 0.0025

G.4 General solutions

G.4.1

G.4.2

0.5 mL of
,umetric flask, add

daily. Pipet
inal sample volume of

>le is a spike

Methyl
25m

r solution - Dissolve approximately
fange in 100 mL of water.

droxide solution (8 g/L) - Weigh approximately 4 g
xide beads (NaOH) into a 250-mL beaker.

100 mL water and swirl to dissolve. Cool.
Transfer to a 500-mL volumetric flask and dilute to volume

water.

Potassium permanganate solution (5%) - Weigh approximately
50 g of potassium permanganate (KMn04) into a 600-mL
beaker. Transfer the KMnO4 into a 1000-mL volumetric flask
using water. Dilute to approximately 950 mL with water.
Using a stir plate, stir until the KMn04 is dissolved. Remove
spin bar and dilute to volume with water.



SOP-10-007
Initiated Date: 06/15/89
Effective Date: QCT 0 5 1995
Page 11 of 11

G.4.4 Calcium chloride solution (15 g/L) - Weigh approximately
7.5 g of calcium chloride (CaCI22H20) into a 150-mL beaker.
Transfer the calcium chloride into a 500-mL volumetriilfl!$sk
using water, add 2.5 mL HCI, swirl to dissolve, and dilul||tf|fS!
volume with water. jllilllife:::.. ;1lr

G.4.5 Nitric acid (1:1) - Add 500 ml of HNO, to JgKL.ml̂ fwater.

G.4.6 Hydrochloric acid (1:1) - Add 500
water.

G.4.7 Chromium spike solution
deionized water, 5 mL HN
volumetric flask. Pipe
solution into the flasjf
and mix well.

SOPIO007.W60
092195

mL of

- Transfer 50 mL of
HCI to a 100-mL

0 mg/L Cr standard
|criolume with deionized water

this solution is 6 months.

Prepare

Approved by:

Approved by

Date:

Date:
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H

H. Prep room solutions (solids)

H.1 CLP spike solutions

H.1.1 Solution 1

Pipet the following volumes of 1000
into a 100-mL volumetric flask.

Final
Concentration

(ma/Li
200
100
200
200
100

HCI, and dilute to volume with water.
>r this solution is 6 months.

H|î ipproximately 20 mL water in a 100-mL volumetric
Add 20 mL HCI and the following volumes of

11111(500 mg/L standard solution.

Final

Element
Ag
Be
Cd

Volume
(mL)

0.25
0.25
0.25

Concentration
(ma/L)
2.5
2.5
2.5

Dilute to volume with water. Store in a dark bottle. Prepare
monthly.

Lancaster Laboratories, Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster,'PA 17605-2425 • 717-656-2301 Fax: 717-656-2681
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H

H.1.3 Solutions

Place approximately 50 ml water in a 100-mL volumetrî
flask. Add 5 mL HN03, 3 mL HCI, and the following
of 1000 mg/L standard solution.a .̂ SiSSSiiiilaSlnlSŝ . "ijiiiF

Element
Cr
Cu
Fe
Mn
Ni
Tl
Zn

Dilute to volum
solution is 6

Volume
(mil

H.1.4 Solutio

he holding time for this

ximately 20 ml water in a 100-mL volumetric
ml HN03, 3 ml HCI and the following volumesJ

:jfig/L standard solution.

Volume
(ml)
10.0
10.0
2.5

10.0
20.0
2.5

10.0

Final
Concentration

(ma/U
100
100
25
100
200
25
100
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H

Dilute to volume with water. The holding time for this
solution is 6 months.

H.1.5 Solution 5

Place approximately 20 mL water in a 100-mL
flask. Add 5 mL HN03, 3 mL HCI, and thelf&Jlo

** . .I'-jffir.:!-;"":".:.

of 1000 mg/L standard solution.
volumes

Final
jConcentration

water. The holding time for this

H.1.6

iipiB^O mL of 1000 mg/L Hg standard into a 100-mL
iiii|illi;r\̂ pTTietric flask. Add 25 mL water, 1 mL HNO3, and 0.01 g
I î solid potassium dichromate (K2Cr2O7). Swirl to dissolve the
iillliiP dichromate. Dilute to volume with water. Store in a

polyethylene container. The holding time for this solution is
If 6 months. The final concentration is 10 mg/L Hg. (See

Section H.7 for mercury general solutions.)
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H

H.1.7 Solution 7

Place approximately 10 mL water in a 100-mL volumetff§
flask. Add 10 mL HN03, and the following volumes

•SKI- •::::sj!{{5"«»^ii.;t:!i

1000 mg/L standard solution.
.iiSjUsaiKiiisgaiiiii'-ssu.!.. •••?.•?•

Element
As
Se

Volume
(mL)

Dilute to volume with water,
solution is 6 months.

H.1.8 Solutions

Place approxim
flask. Add
1000 mg/y

time for this

iter in a 1000-mL volumetric
and the following volumes of
ion.

Volume
(ml)
4.0
0.25
2.0
1.0
5.0
5.0
2.0
2.0
1.0
0.25

Final
Concentration

(ma/L)
4
0.25
2.0
1.0
5.0
5.0
2.0
2.0
1.0
0.25

tn volume with water. The holding time for this



SOP-IO-007
Initiated Date: 06/15/89
Effective Date: QCT Q 5 1995
Page 5 of 14

H

H.1.9 CLP spike Solution 11

Transfer 500 mL of deionized water, 50 mL HNO3, andj;|0 mL
HCI into a 1000-mL volumetric flask.

Pipet the following volumes (mL) of 1000 mg/L'l̂ (|
solutions into the flask:

with deionized water and mix well. Final
in mg/L is the same value as mL pipetted. The

for this solution is 6 months.

spike Solution 1 2

Transfer 200 mL of deionized water, 50 mL HN03, and 30 mL
HCI into a 1 000-mL volumetric flask.
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H

Pipet the following volumes (ml) of 1000 mg/L standard
solutions into the flask:

Al

Ba

Mo

Sn

V

B

100

100

100

200

25

100

Dilute to volume with deioni
concentration in mg/L is
holding time for this s

H.1.11 CLP spike Soluti

Transfer 2QJCf
HCI into al

mix well. Final
as mL pipetted. The

>nths.

ized water, 50 mL HN03, and 30 mL
lumetric flask.

owing volumes (mL) of 1000 mg/L standard
flask:

Sr

Ti

Co

Sb

250

50

50

25

25

Dilute to volume with deionized water and mix well. Final
concentration in mg/L is the same value as mL pipetted. The
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H.2 CLP spike solution addition/theoretical recovery for spike samples

Volume of CLP Spike
Solution Added (mL)

Solution
1
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H

*Final volume is 100 mL.
*'Final volume is 200 mL.
*"For solid LCS, add 2.0 mL of 1000 mg/L Si standard to 100 mL
volume. The spike concentration is 20 mg/L.

Solution
6
7

8 (GFAA)

Element
Hg
As
Se
As
Cd
Pb
Se
Tl
Sb
Cu
Ni
Cr ,

Volume of CLP Spike
Solution Added (ml)

Waters1

0.1*
.053

.053

1.0

- I H r t e ? %! : '

b; solution weekly from CLP spike Solution 6 and use'Prepare a 1
it to spike

''During tiae M t̂idfi procedure, an additional 10 times dilution is performed
..'.:̂ =;-'-:"::;;u'-̂  ""•"•;!:••• "^Tt""":-":iV:::.

/illlilllilR irIP/i(2 9/lfP^y|"nî 50 mL).

for Hg in waters and solids is 100 mL.
|fFjnay|gilume for As, Se in waters is 50 mL.
^^^^Jfolume for GFAA metals in waters is 100 mL and in solids is 200 mL.
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Solution
11

12

13

Element
Cr
Cu
Fe
Mn
Ni
Tl
Zn
Pb
As
Se
Al
Ba
Mo
Sn
V
B
Si ^
^J _ .'ZH-'Si''??or MUm? .•£._
TJiif
"SigteHSHKtjsisss8'

Volume of CLP Spike
Solution Added (ml)

Waters'
2.0

Spike
Concentration

(rniJli

2.

4.0

mL.

ike solution for graphite furnace

05
5
02
04
01
0
0
0
0
5
0
0
0
0
5
5

intermediate standard (5 mg/L) - Into a 100-mL volumetric flask,
place about 20 mL water and 1 mL HN03. Pipet 0.5 mL of
1000 mg/L Ag standard into the flask and dilute to volume with water.
Prepare weekly.
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Ag spike solution for graphite furnace (0.25 mg/L) - Pipet 0.5 ml of
5 mg/L Ag intermediate standard into a 10-mL volumetric flask, add
0.1 mL HN03, and dilute to volume with water. Prepare daily.,ii

J ••"•••SKsSa

2.0 mL of this solution for sample spike (for final sample
200 mL).

NOTE: Theoretical recovery for spiked sample is a
of 0.0025 mg/L Ag.

H.4 General solutions

H.4.1 Acetic acid (4%) - Add 4
to 96 mL of water.

H.4.2 Nitric acid, bottle rin
of water.

H.4.3 Nitric acid (1,
•::

H.4.4

mL cetic acid (HC2H3O2)

42 mL of HNO, to 858 mL

0 mL of HN03 to 500 mL of water.

7N) - Pipet 5.8 mL HCI into a 1000-mL
dilute to volume with water.

H.4.5 acid (2N) - Add 166 mL HCI to 834 mL of water.

cleaning solution - Add 200 mL of HN03 and
mL of HCI to 1600 mL of water.

si
Aqua regia - Mix 30 mL of HCI with 10 mL of HNO3.

;|j|r.4.8 Air filter acid cocktail - Mix 1200 mL of HN03 with 300 mL of
HCI04 (60%).

H.4.9 Hydride acid cocktail - Into a 2.5 I bottle, add 1000 mL of
water, 400 mL HCI, and then an additional 250 mL of water.
Mix. Slowly add 100 mL H2SO4, 250 mL of water, and mix.
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H

H.4.10 Chromium spike solution {100 mg/L Cr) - Transfer 50 ml of
deionized water, 5 mL HNO3, and 3 mL HCI to a 1 00-mL

H.5

volumetric flask. Pipet 1 0 ml of 1 000 mg/L Cr standa|$
solution into the flask. Dilute to volume with deionized n
and mix well. Holding time for this solution is 6 j|f|| ith;s,_

Mercury general solutions

H.5.1 Potassium permanganate solution
50 g of potassium permanganate (
beaker. Transfer the KMnO4 int<
using water. Dilute to appro
Using a stir plate, stir until
the spin bar and dilute

H.5.2 Potassium persulfate
25 g potassiur
Transfer the,
water. Ac
the K,

(5

H.5. 3

roximately
ito a 600-mL
Volumetric flask

0 mL with water,
dissolved. Remove

water.

) - Weigh approximately
208) into a small beaker.

500-mL volumetric flask using
ly 250 mL water. Swirl to dissolve

>eat may be necessary.) Dilute to
vo

frlliride/hydroxylamine hydrochloride solution - Weigh

H.5.4

120 g of sodium chloride (NaCI) into a 400-mL
using water, to a 1000-mL volumetric flask,

approximately 120 g of hydroxylamine hydrochloride
(NH2OH'HCI) into a 400-mL beaker. Transfer, using water, to
the 1000-mL volumetric flask containing the NaCI. Add water
and swirl to dissolve solids and dilute to volume with water.

Stannous chloride solution (25%) Varian - Weigh
approximately 125 g of stannous chloride (SnCI2) into a
250-mL Erlenmeyer flask. Add 100 mL of water and 100 mL
HCI. Heat gently with swirling to dissolve the solid material.
Cool. Dilute to a final volume of 500 mL with water. Prepare
daily.
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H.5.5

H.5.6

H.5.7

Stannous chloride solution (10%) Leeman Labs PS200 -
Weigh approximately 100 g of stannous chloride (SnCI2) into a
250-mL beaker. Transfer using water to a 1000-mL jiiH ,;,
volumetric flask. Add 100 mL of HCI and dilute to volulUli *llf

with deionized water.

Hg intermediate standard (10 mg/L) -
from separate sources, one from SPEX I
1000 mg/L Hg or equivalent and one
1000 mg/L Hg or equivalent. Pipe
standard into a 100-mL volume
1 mL HN03, and 0.01 g of
(K2Cr207). Swirl to dissolv
with water. Store in
"CAL" (Calibration) a
Verification). The ho

ntific
1000 mg/L Hg
25 mL water,

im dichromate
:e. Dilute to volume

Identify one as
"CONTROL" (Calibration

r this solution is 6 months.

Hg intermedi,
CAL and
standa
vol

i (1.0 mg/L) - Prepare one from the
)NTROL 10 mg/L intermediate
of 10 mg/L Hg into a 10-mL

ilute to volume with water. Mark CAL and
Prepare daily.

H.5. (0.1 mg/L) - Prepare one from the CAL and
m the CONTROL 10 mg/L intermediate standards,

et 0.1 mL of 10 mg/L Hg into a 10-mL volumetric flask.
m Dilute to volume with water, mark CAL and CONTROL,

respectively. Prepare daily.

lit. 5. 9 Hg calibration standards - Prepare the calibration standards
daily by pipetting the following CAL Intermediate Standard
volumes into 1 00 mL of water:
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Calibration
Standard

Concentration
(mq/U

Volume of
Intermediate

Standard Added
(ml)

Intermediate
Standard

0.1

0.1

1.0

1.0

1.0

Digest the standards a
for CLP solid sample

ing digestion Method 494
festion method for details.

[2.5 mL HN03,
K2S208(5%)]

ml KMn04(5%), 2.5 ml

"and controls using digestion Method
"solid samples. See the digestion method

nized water, 5 mL Agua Regia, 50 mL deionized
mL KMn04 (5%)]

jlHg initial calibration verification (ICV) standard (0.0020 mg/L)
- Pour 100 mL of water into a 250-mL Erlenmeyer flask. Pipet
0.20 mL of CONTROL intermediate standard (1.0 mg/L Hg)
into the flask. Continue as described in Section H.5.9.
Transfer to a 100-mL volumetric flask, dilute to volume with
water, and reserve for analysis. Prepare daily.
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H.5.11 Hg low-level check (CRA) standard (0.0002 mg/L) - Pour
100 mL of water into a 250-mL Erlenmeyer flask. Pipet
0.2 mL of CONTROL Intermediate Standard (0.1 mg/L iSa) into

a JStisrSSSh.

the flask. Continue as described in section H.5.9.

SOPI0007.W60
092195

Arvnrm/prl h\/

Date:

Date:

Date:

03
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SOP-10-011
Initiated Date: 07/13/89
Effective Date: JUL171995

Inorganic Analysis Safety Procedures

Purpose:

To maintain the health and welfare of the employees working intfjpitai
-fc:.''%HJlte__

analysis departments.

Scope:

This SOP will cover those safety practices that a
health and welfare of the employees working i

Procedure:

In order to maintain a safe mode of
should be performed.

1. Safety qlasses m|pl3| ̂ ^
the yellow and tMaek tape on the floor.

maintaining the
analysis departments.

operation, the following procedures

all times within the area designated by

2. Gloves must

a.

a potential skin exposure exists.

, neoprene, or nitrile gloves are used when handling
acids or unknown substances.

Always wear gloves when handling hydrofluoric acid (HF).

lilliĥ  Gloves or finger cots made of heat resistant materials are used for
handling hot objects. These gloves are usually kept near the muffle
furnaces or near the hoods.

Lancaster Laboratories, Inc. • 2425 New Holland Pike. PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax: 717-656-2681
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3. Safety bulbs are provided for pipetting purposes. Mouth pipetting is
never performed.

4. Hoods are required for performing acid digestions. They must
on at the beginning of the digestion procedure. The hood
also be on. If the alarm goes off or the hood appears to b
improperly, immediately inform your coordinator or gram) le

5. An approved acid bottle carrier or cart must be
acid bottles in from the storage shed. The pei
must be accompanied by a co-worker.

6. Transport gas cylinders (full or empty

8.

10.

ruck.

7. Gas cylinders must be chained t

JUT.

ging large
ing in the acid

solid support.

lions must be labeled with the
^ncentration of solution, preparation

fitions, and name of the individual who

All containers that contain j
following information:
date, expiration
prepared the solution!!
r r- ..;s2s: •:••!

j.
.13=.

Dispose of acjiliiiaiier properly. All acid digestions, waste solutions, and
.::fc. '"HlpMflk

expired reaiiM ŝ Pll̂ ns should be collected in waste containers. When
•^ ' : ; i F

containers are full, a designated acid waste handler
Paste to the acid neutralization tank.

up chemical spills.

acid spills may be cleaned up with wet paper towels. These
joivels should be rinsed in the sink with water prior to discarding them in
ithe wastebasket. Use extra caution with perchloric acid by using large
amounts of water on spills and on the paper used for wiping up the spill
area. See Section 15e of this SOP for more about perchloric acid.
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b. For large spills, immediately assist or get assistance for any employee
who may have been exposed to the spilled material and suffered injury
and inform your supervisor, group leader, or a Chemical Hygiene 4|u
Officer/Safety Specialist. There is a safety shower outside the
and eye wash bottles are available in each room.

Large spills are cleaned up with spill pillows. (They ar§:;|oca"M||iri' yellow
plastic bags in the first floor coffee room on the
rack.) Neutralize the remaining acid with sodium,,
soda) and rinse the area with water. The baki|
the solids prep area. Do not use spill pillovy;plif h>
boric acid followed by a copious water rir

aking
is orrthe shelf in

oric acid - use

For further information on clean-ups see
Laboratories Chemical Hygiene Plan.

11. Cracked glassware should
either repaired or discar
supervisor or group lejd

12.

H? Spills, in the Lancaster

bracked glassware should be
iifional information, contact your

frequently checked (minimum: once aElectrical equiprru,;Sir 4si&
week) for cord|̂ |̂|p! cracked insulation, or other damage. Do not use
damaged eliliqî l̂pment. Immediately report all damaged electrical
equipmejfllg

13. Always
activities

.group leader,

electrical equipment before performing maintenance

iyii x*̂ i|piiing chemicals, read the labels carefully. See your group leader
or |he safety director with any questions concerning the safety of

Ipifemicals. Material safety data sheets (MSDS) are on file in the office of
the Safety Director. For second or third shift personnel, security will aid
you in locating them.
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15. Preparing samples for inorganic analysis involves working with
concentrated acids. Acids can be dangerous if not handled cautiously.

If acid comes in contact with skin, flush the contaminated area
plenty of water and notify a co-worker to alert a first-aid pr
comes in contact with the eyes, flush with water for at lea1

and get medical attention immediately. Notify your su
leader about all injuries and/or accidents.

The following precautions apply to specific acjf
frequently encountered with inorganic anal}
may be found in the MSDS for the specifji

a. Hydrofluoric acid (HF): This at
the skin without pain. Weaj
in a fume hood with assistarl

b. Nitric acid (HNO

emicals that are
al information

c.

to samples in a I

Sulfuric

ic and absorbs through
s and handle the solution

ur supervisor.

uses burns on skin. Add nitric acid
oxic fumes may be given off.

inns: "-"-s™.

^^pmis acid is a strong oxidizing agent and
Sulfuric acid spills are extremely slippery,
Always use in a fume hood. Never mix with

or concentrated KMN04 as a violent reaction
and extreme heat) will occur.

f.

»chloric acid (HCI): This acid causes burns on skin. Never mix
H2S04 as a violent reaction will occur. Always

in a fume hood.

Perchloric acid (HCI04): This acid is a very strong oxidizing agent.
Use only with H2S04 and in a perchloric acid hood. This acid may
be explosive under certain conditions.

When working with hydrogen peroxide (H202) avoid contact with
skin. This is a strong oxidizing agent and will cause severe burns.
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16. When diluting strong acids, never add water to acid; always add acid to
water.

17. Store concentrated acids in the prep room acid lockers. Only aci
be stored in these lockers. Solvents, bases, and other
stored away from acids. Small amounts of the
kept in the acid reagent bottles on the prep room couî ||:rs.'Hlf||fse
reagent bottles should be filled in an operating
to avoid spills.

'dous. See your

sf^Handle in a fume hood

20. Food and beverages shoul
requiring safety glasses,-;
chance of chemical c
contamination of sarii
Hands must be
before consu

18. Any sample that may contain cyanide is
supervisor or group leader before adding

,iSiiS:

19. Samples which contain dust may
or wear a dust mask.

limed in any area designated as
to protecting the employee from any

jjpthis policy prevents any
fs onto instruments or computers,

i/ing the handling of any chemical or sample

21. For addĵ iiî r̂ihformation, please consult the current Lancaster
Hygiene Plan.

food.

22. f̂nrnl̂ Sate any safety concerns or injuries to your coordinator or
s soon as possible.

sopllllpPeo
071295
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Prepared by:

Approved by:
S

Approved<by-

nt lAUwuZX/r\
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Analysis f:
Initiated Date: 10/10/96
Effective Date:

Title; Prescreening of Water and Soil Samples for Benzene, Toluene, Ethylbenzene, and
Xylenes (BTEX) and Volatile Organic Content (VOC) Using Headspace Solid Phase
Microextraction (SPME) and Gas-Chromatography wtth Flame lonlzatlon Detection (GC/FID).

Rtftmnce:
"Rapid Analysis of BTEX and TPH in Water Using Solid Phase Microextraction (SPME) and
"FastGC"", Jennison & Jennison, Varian GC Application Note #10.

This prescreening method was developed to provide purge and trap operators with an estimate
of BTEX/VOC contamination in water and soil samples scheduled for purge and trap analysis.
The prescreen estimates are then used to determine the dilution necessary (if any) to avoid
purge and trap overload (often causing system contamination and instrument down time).

This method applies to but is not limited to prescreening samples for the analytes listed below, it
is not necessarily pertinent to speak in terns LOQs for this prescreen analysis. But, for
information purposes an estimated quantitation limit (EQL) is listed below. This value is an
estimate of the lowest sample concentration which can be detected. Realistically values >/= 10
times this amount wiil give more accurate estimates. The linear range of the prescreening
system is very broad and system saturation/overload occurs only for a very small percentage of
samples. Sample amounts ranging up to 200,000 ug/l for water samples have been accurately
estimated to within a factor of 2 using this prescreen technique . This method is not an EPA
approved method and is not intended to be used to report analytical data.

A single technician can prepare approximately 40 water samples or 20 soils in one hour. Each
sample requires between 4 and 5 minutes from injection to injection. Samples are loaded on
autosampler trays 48 at a time. The full capacity of the SPME/GC/FID system is 300 injections
in 24 hours.

Water Soil
EQL EQL

Analvte ug/l mo/kg

Acetone 6000. 600
Methylene Chloride (MeC:2; 600. 60.
Methyl tertiary-Butyl Ether (MTBE) 60. 6.
Cis-1.2-Dichloroethene(Cis-1.2-DCE) 100. 10.
l.l.l-TrichlorosthaneCU.I-TCA) 50. 5.
Benzene 20. 2.
Trlchloroethene (TCE) 50. 5.
Toluene 10. 1.
Tetrachloroethene (PCE) 20. 2.
Chlorobenzene 5. 0.5
Ethylbenzene 2. 0.2
M,P-Xylene 2. 0.2
O-Xyl«ne 2. 0.2
Cumene 2. 0.2
Naphthalene 5. 0.5
Tertiary butyl-Alcohol (TBA) 3000. 300.
Methylethylketone (MEK) 2000. 200.
Chloroform 700. 70.
1,2-Dichloroethane(l,2-DCA) 300. 30.

/ of
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Carbon Tetrachloride (CCI4) 300. 30.
Methylisobutyiketone (MIBK) 100. 10.
Styrene 3. 0.3
1,4-Dichlorobenzene(l,4-DCB) 3. 0.3

Ba«lc Principles:

A water sample is saturated with sodium chloride in order to favor analyte partitioning into the
sample headspace. An SPME fiber coated with 30um of poiydimethylsilicone (PDMS) Is
introduced into the headspace and the analytes are adsorbed onto the fiber. The fiber is
thermally desorbed by placing it into the hot injection port of a GC/FID system equipped with a
capillary column.

Apparatus and Re*oent»:

1. Sodium Chloride, NaCI • ACS Reagent Grade

2. Vortex

3. 30um PDMS SPME fibers, Supelco Cat. * 5-7309, or equivalent

4. Varian 8200 Autosampier with SPME upgrade kit and PC control software

5. PC. 486 or better, a serial port, Windows 3.1, and at least 8 meg free memory

8. GC/FID system with a capillary or packed injection port

7. Supelco SPB-1 capillary column; 5M x .20mm x 1.2um or equivalent, alternatively a 10M
column could be used.

8. Reduced volume inlet liners having ir. internal diameter </= 1 mm.

9. GC autosampler vials, Shamrock Cat. # 775170ASM, or equivalent.

Standards:

1. Stock standard solutions of the desired analytes are prepared in methano! at concentrations
high enough to allow standard mix preparation at the desired levels.

2. A primary calibration spiking mix is prepared to include the first 15 analytes listed above in
addition to 1,4-DCB-d4 which is used as a surrogate. The spiking solution concentrations are
listed in Table 1. 4 ul of this spike Is added to 0.7 mis of Dl water to produce the final aqueous
concentrations listed in Table 1. The soil equivalent concentrations are also listed.

3. A Secondary calibration spiking mix Is prepared to include the last 8 analytes listed above.
The concentrations of these analytes are also listed in Table 1,

4. Surrogate spiking solution -1,4-Dichlorobenzene 04 surrogate spike is prepared at
approximately 5.25 ug/ml in methanol. 4 ul of this spike is added to 0.7 mis of sample to
produce an final aqueous concentration of 30. ug/l.

a.
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Sample Pretervationi

Since this is only a prescreen method and not an analytical quantitative method
the sample preservation is perfomed according to the purge and trap method associated with the
sample. This is typically HCI preservation to a pH of 2 or less.

Sample and Extract Hold Time and Storage Conditions:

Samples are refrigerated or packed on ice after collection and during transit to the laboratory.
Once they are received at the laboratory they are Kept chilled at 4 +/- 2C. Samples must be
analyzed within 14 days of collection.

Personnel Training and Qualifications:

No special "formal training" is required beyond training and/or familiarity with GO/FID operation,
data handling, and general analytical procedures,

Safety Precautions:

When handling standard materials use gloves and protective clothing including protective eye
wear. Avoid breathing standards or getting them on the skin. Samples which have been
prescreened are disposed of as standard laboratory waste.

Preparation Procedure;

A. Autosampler Salt Vial Preparation

1. The choice of GC autosampler vials (1.5 ml capacity) to be used is an important one. Trial
and error has indicated that some autosampler vials create autosampler problems/downtime
because of the rigidity and resistance to puncture of the septa materials. Experience has shown
that single Teflon faced (0.005") septa with an overall thickness of 0.07" as supplied by
ShamrocK (Cat # 775170ASM) work well. Other brands may be used provided that do not cause
problems.

2. The GC vials are prepared by placing approximately 3 mm of NaCI in the bottom of each vial.
As long as a saturated salt solution is formed upon aqueous sample addition, the exact amount
of salt is not critical. Typically between 2 and 4 mm cf salt will ensure a saturated salt solution
A saturated salt solution is evident by undissolved salt remaining after sample agitation.

3. To save time salt via! can be prepared in bulk by placing 60 empty, uncapped vials in the
middle sections of a cardboard vial file separator. Salt is added to all vials at once using an
ASTM E-11 No. 30 sieve (600 um) available from suppliers such as VWR.

4. The salt vials can be prepared well in advance. They do not need to be recapped, after salt
addition, but should be stored covered by foil or a vial file lid.

B. Aqueous Standard Preparation

1. Using an autopipetor place 0.7 mis of deionized water in a salt vial as prepared above. For
operational efficiency, prepare all the standards needed to set up the samples which you will be
prepping at the same time. Refer to Appendix A for instruction on how to set up an autosampler
sequence and the number of standards needed to do so. The samples that a given analyst
prepares must be bracketed with standards which that same analyst has prepared in the same 4-

3 ,F 9
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8 hour shift. Do not prepare standards ahead or save leftovers for the next analyst or the next
day. If you have leftover standards, put them on the end of your sample sequence.

2. Add 4 ul of Primary Spiking Solution using a 10 ul syringe. The spike should be added to the
approximate mid-point of the water. The syringe plunger is depressed smoothly and the needle
is withdrawn rapidly after the plunger if fully depressed. Each standard vial is capped very tightly
immediately after spike addition.

3. The vial is then vortexed for approximately 5 seconds to adequately dissolve the salt and
drive the analytes into the headspace.

4. Care should be taken never to drop the vial or tilt it on its side after vortexing. This causes
water to lodge in the neck of the vial and true headspace work is no longer being performed. If a
vial is dropped or tilted it must be re-vortexed to pull the water out of the neck of the vial.

C. Aqueous Sample Preparation

1. For operational consistency and best results, samples should be prepared in sets of 10.
Hence, 10 40-ml VOA vials containing samples are lined up in a row. The "C" vial is used for
prescreening whenever possible. Also line up and label 10 dry salt vials in front of the sample
VOA vials. The GC vials must be labeled clearly and legibly with the LL sample #, an analysis
code (see note below), and any pH's that are > 2 (see 4 below).

Note - The analysis group type is recorded on the GC vials according to the following code: B =
BTEX; G = GRO; N = Naphthalene; M«MTBE, etc. This will also be typed into the
autosampler sequence at a later time.

2. Add 4 ul of Surrogate Spike to a each dry salt vial using a 10 ul syringe. The vials do not
have to be capped after surrogate addition, but the analyst should work without interruption so
that the surrogate does not volatilize before sample addition. The tip of the syringe needle
should be place approximately 2-4 mm higher that the surface of the salt. This distance helps
keep the syringe free of salt and in good working order. The syringe needle should be held
against the glass while adding the surrogate spike. The analyst must watch surrogate addition
into each vial to ensure that the syringe has not become dogged. Only samples and blanks
require surrogate addition to the dry salt vials. The aqueous standards receive surrogate from
the standard spiking mix.

3. Using an autopipetor, 0.7 mis of sample is added. The GC vial and the 40-ml VOA vial are
recapped immediately following each sample preparation.

4. After a batch of ten samples is prepped and capped tightly, the pHs of ail applicable samples
should be determined with pH paper. The pH should be </= 2. If it is not, the pH must be
documented in the pH log, the non-complient pHs are also recorded on the GC autosampler vial
and must be typed into the autosampllng sequence at a later time. The non-complient pH's are
also brought to the attention of the departmental coordinator.

5. After the pH's are taken, any necessary rabottling must be performed.

6. Once all ten samples are prepped they are vortexed for approximately 5 seconds and placed
in a vial file in the same order as they will be run on the autosampler sequence (including blanks
and standards - see Appendix A for more information on setting up a sequence).

7. The next ten samples are prepared in the same fashion.

5. An experienced and efficient analyst can prep on the order of 40 samples in an hour.
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D. Soil Simple Preparation:

1. 2 grams of soil is placed in a 15 ml screw cap vial with a Teflon lined lid. The gram weight
must fall between 1.5 and 2.5 grams. The exact weight is not recorded unless it does not fall
between 1.5 and 2.5 grams. For operational efficiency, many soils can be weighed out before
proceeding to step 2, however, each one must be capped tightly to avoid volatile loss.

2. 2 mis of methanol is added to each vial and the vials are re-capped tightly. Immediately
following methanol addition.

3. The sample is shaken by hand or with a wrist action shaker for approximately 2 minutes.

4. Allow 30 minutes to an hour for the sediment to settle. If a somewhat clear methanol layer
does not form, the sample will need cetrifugation. Centrifugation can be performed immediately
after shaking if it is more time efficient to do so.

5. Next, the metnanolic extract must be diluted into salt water in order for the analytes to
partition into the headspace prior to SPME analysis. In order to reduce the methanolic content of
the aqueous dilution without compromising sensitivity, no surrogate is added to soil samples.
Using a 10ul syringe, add 7 ul of methanolic extract to a salt vial which already contains 0.7 mis
of Ol water. Cap the sample immediately. This soil sample preparation has a net effect of a
DF100 on the sample. It is critical, therefore, that a dilution factor of 100 be typed into the
autosampling sequence (see Appendix A for further instructions).

8. Vortex the aqueous dilution as usual for approximately 5 seconds

7. Place the samples in a vial file in the order that they wil! be typed into the autosampling
sequence (See Appendix A).

SPME Procedure:

SPME Fiber - 30um Polydimethysiloxane (PDMS) Coating for Varian Autosampler (Supelco
Cat.* 5-7309)

Autosampling Method Configuration:

Carrousel Type • 48 vials
GC Cycle Time - 0.00

No Prep Ahead
SPME Sampling Mode ON
SPME Adsorb Time - 0.2 min
SPME Desorb Time - 2.8 mln
Headspace Sample Mode ON

Ga« Chromatooraohlc Procedure:

1. GC Columns
a Retention Gap/Guard Column (optional) - 1-2 ft of .32mm ID Deactivated Fused Silica
b. Analytical Column - SPB1 10Mx.20mm x1.2um or equivalent

2. Injection Port Liner - A glass liner with an ID </= 1.0 mm must be used for acceptably sharp
peak shape. Restek 0.75mm low dead volume Uniliners and Supelco 0.75mm straight capillary
liner have both been shown to work well Example chromatograms are shown in Figures 1 and
2.

5



OCT-16-1996 03=58 LANCASTER LftBORPTORIES P.07/10

DRAFT
3. GC Conditions

a. Carrier Gas • Hydrogen for optimum resolution at approximately 12 psi measured at 70C.
b. Temperature Program • 70C hoW for 0.2 min; program to 180C@50C/min
c. FID Temp. - 250 C
d. FID Range - 6 (Using an Ol FID mounted on an HP5890)
e FID Make-up Gas • Nitrogen or helium at approximately 30 mls/min
f. Injector Temp. - 250 C

Note: GC columns and/or conditions can be modified as long as all of the QC criteria can still be
met and comparable or better chromatographic performance is demonstrated.

4. Single point external standard calibration is used. Example chromatograms are shown in
Figures 1 and 2. The system calibration Is updated as needed at trie discretion of the analyst.
Although there are no hard and fast criteria for evaluation, as a general rule as long as the
system maintains consistency of response within +/- 30 % recalibrating is not necessary.
Alternatively, the calibration can be updated with every standard.

5. Once the system is calibrated, a calibration check standard is injected after approximately
every twenty injections and after the last sample has been analyzed. Since this is a screening
method used to derive estimate concentrations there are no absolute criteria for evaluating the
check standards. However, as a general rule the system is easily capable of staying within a +/-
30% window. When the responses vary more than this, the possible cause(s) should be
investigated If no systematic problems are detected and the system is consistently running high
or low, then the calibration should be updated. Possible systematic problems may include but
are not limited to those listed in Appendix B

6. SPME fibers used in the headspace sampling mode have lasted well over 500 injections.
Theoretically they may last forever in the headspace mode, but they usually expire due to
mechanical problems such as bending or breaking. Some SPME fiber handling instructions are
listed in Appendix C.

7. Department specific data interpretation guidelines are listed in Appendix D.

8 Common, routine mainainance procedures for the autosampler, GC/FID, and data acquisition
system are listed in Appendix E.

Calculations:

A single point calibration "curve" is used for all compounds.

X = Ht.Sam/Ht.Std * Conc.Std & Water Sample concentration in ug/l
and

X = Ht.Sam/Ht.Std * Conc.Std • EFV/EIV * SFV/SIW * 1/1000 (to convert ppb to ppm)
• Soil Sample concentration in mg/kg

Where:

HtSam = Peak height of anaiyte found in sample
Ht.Stcf * Peak height of anaiyte in standard
Conc.Std = Standard concentration in ug/l
EFV » Extract final volume (aqueous) * 0.7 mis
EIV s Extract initial volume (methanolic) * 0.007 mis
SFV * Sample final volume of methanolic extracta 2 mis
SIW = Sample initial weight * 2 grams

f ?
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Tiinutes (Span & 3.0)

Lancaster Laboratories VOA Prescrcen by SPME-GC

METHOD FILE: C:VCPWIN^DATA! \EXT2 1 .MET
CAL FILE: C:\CPWIN\DATA1\EXT21 .CAL (Version 1 12)

2.6

VOA711 Date Taken: 08-16-199611:54:12
Column: SPB-1 1 OM X .2MM X 1.2UM; H2 12 PSI; FID RNG 6
Conditions: 70C .2M TO 180C @ 50C/M: 30UM PDMS/AMB/12SEC

HP5890-FID
Expected

RT

0.266
0.309
0.342
0.386
0.424
0.497
0.526
0.599
0.773
0.916
1.012
1.071
1.098
1.180
1.291
1.580
2J2I7

RetTiaie
(IB in)

DF-1

Peak Name

Operator: SC523
Peak

Height
Peak
Area

Pk Width
(miu)

Amount
llg/1

OJ266
0.309
0.342
0.386
0.424
0.497
0.526
0.599
0.775
0.916
1.012
1.071
1.098
1.180
1.291
1.580
2.217

Methano!
Acetone
MeClZ
MTBE
Cis!>DCE
111TCA
Benzene
TCE
Toluene
PCE
Cluorobenzene
Ethylbenzene
M,P-Xylenc
O-Xylene
Cumene

738
347
345
493
577
450
708
696

1208
731
912
590
735
707
987

l,4-DCB-d4 SURSTD140
Naphthalene 1191

1049
498
511
644
810
518
947
822

1230
745
881
534
726
661
936

1129
1621

0.0226
0.0177
0.0201
0.0184
0.0189
0.0192
0.0181
0.0166
0.0151
0.0149
0.0142
0.0140
0.0143
00139
0.0140
0.0143
0.0200

1.0
59568.0
5684.0
605.7

1140.0
575.0
172.9
532.8
84.6

188.1
52.8
16.3
19.4
18.5
19.6
1.0

57.7

Recommended DHs);

Chocked by Date
Chroni Perfect for Windo-vra Version 2.06 (S/N 21406)



3CT-13-1396 09:03

VOASEC
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C:\CPWTN\DATA1\E21816.06R

22-

2.0-

1

S5

*.
1.2 14 16 1.B

minutes (Span = 3.0)
20 2.2 24 26 2.8

Lancaster Laboratories VOA Prescreen by SPME-GC
METHOD FILE: C ACPWIWDATA1 \SEC21 .MET
CAL FILE: C:\CPWIN\DATA1 \SEC21 .CAL (Version 31)

VOASEC Date Taken: 08-16-199612:12:20

Column: SPB-1 10M X .2MM X 1 .2UM; H2 12 PSI: FID RNG 6
Conditions: 70C .2M TO 180C 50C/M: 30UM PDMS/AMB/12SEC

HP5890-FID
Expected

RT

0.262
0.329
0.394
0.434
0.475
0.533
0665
i.157
1.584

Ret Time
(min)

0.267
Q.335
0.399
0.437
0.479
0.536
0.668
1.160
1.587

DF=1

Peak Name

METHANOL
TEA
MEK
CHLOROFORM
1.2 DCA

CC14
MTBK
STYRENE
1,4 DCB

Operator: SC523
Peak

Height

766
607
976

1259
1055
76 i

!350
!09l
ao3

Recommended DFfs):

Checked by Date

Peak
Area

1190
901

1226
1591
1348
921

1522
1040
1085

PH

Pk Width
(min)

0.0230
0.0217
0.0197
0.0174
0.0179
0.0177
0.0168
0-0139
0.0142

Amount
ug/1

0.6
43089.5
26190.1
12620.7
5232.4
4593.6
2237.6

57.4
65.7

Chrom Perfect for Windows Version 2.06 (S/N 21406)

9
TOTftL P.10
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DRAFT
Quality Assurance;

This is a prescreening method used to generate estimate concentrations to help prevent future
purge and trap overload/contamination problems. For this reason, only a minimum of QC
requirements have been Instituted.

The main QC requirement is that a check standard Es run after approximately every 20 injections.
The purpose of this check is two-fold. It provides information and traceabil'rty as to whether or
not the autosampling sequence was typed and run accurately. It aiso gives the analyst an
indicatior- if the system is running property. Refer to Appendix B for more information on system
performance issues. As a genera! rule the check standards should agree within +/- 30% as
compared to the current calibration value. However, since this is only a prescreening technique,
sample repeats are left to the discretion of an experienced analyst.

Surrogate standard is added to water samples. Ideally the surrogate recovery should fall
between 50 and 150%. Experience has shown, however, that the surrogate recovery is not
necessarily representative of some and/or all of the analytes being screening. Therefore,
sample repeats are left to the discretion of the analyst.

Please Note Appendices A-E and Table 1 are in oroaress and not complete at this time.

tls/draft
10/10/95

f ?



;00

^Lancaster Laboratories
^Ir A diwicn of Thermo Analytical me.

Analysis # 0374
Initiated Date: 08/21/89
Effective Date: NQY t *» 1996

Solid Matrix Sample Preparation

Reference:

1. USEPA Contract Laboratory Program Statement of We
Analysis, OLM01.8, 3/90.

2. Method #82406, Rev 2, USEPA SW-846, S

3. Method #8260A, Rev 1, USEPA SW- 1994.

4. USEPA Contract Laboratory
Analysis, OLM03.1, 8/94.

Scope:

This method is suitable for pn
purge and trap technique
cross-contamination of

Basic Principles
•=«

if of Work for Organic*

lid samples for analysis using QC/MS
exercised to prevent sample

its, and other equipment.

A determina|̂ ^1 |̂̂ vel of volatile organics present is made based on prescreen
data or b̂ li.S|rn*ft cf the sample's history. Samples expected to contain less
than lp0^^^5^pg/kg volatile organics are prepared for analysis by the low-level
mejftHf. illpllis expected to contain greater than 1000 to 1500 ug/kg volatile
or̂ îcs a/a^prepared for analysis by the medium-level method.

The low-level sample preparation consists of weighing 1 to 5 g solid material (weighing
0.5 to 5 g solid material for OLM03.1) into a special low-soils impinger {Figure 1),
adding 5 mL reagent water that has been spiked with surrogate and internal standards,
and assembling the impinger on the purge and trap system.

• C£?5 NPVJ -id -no 3k«. PC 8ox 12*25. uancB'ter ?A 1780S-2425 • 777-656-2300 rax: 717-656-2681

A 5.,trc d'a-v o' The-ira TarraTscr in-:., a Tr-ermo Elector. comp*r»y
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Analysis #0374
initiated Date: 08/21/89

The medium-level extraction consists of weighing 4 g of solid into a 15-mL vial. 9 ml of
methano! and 1 mL of surrogate spiking solution are added to the vial. The mixture is
shaken fcr approximately 2 minutes, then left to stand for about 10 minutes
separation of phases. Approximately 1 mL of the extract is removed and
1.5-mL screw-cap vial. A portion, not exceeding 100 uL, of the metric
spiked into 5 mL of reagent water containing internal standards. The 5 | j i | f e n t
water is then analyzed using a water purge vessel on the purge

Apparatus:

1. Micro syringes, 10 uL and larger

2. Syringe, 5 mL gaslight

3. Top-loading balance capable o

4. Glassware

a. Bottle, 15 ml eflon cap liner

cap, with Teflon/silicone septum

I, pesticide quality or equivalent

standard spiking solution (8240B and OLM01.8) - Prepare stock
standard solutions for toluene-d8, p-bromofluorobenzene, and
1,2-dichloroethane-d4 in methanol. Prepare the surrogate standard spiking
solution from the stock standards at a concentration of 25 pg/mL in
methanol.
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Analysis #0374
Initiated Date: 08/21/89
Effective Date:
Page 3 of 9 HOV H 1998

4. 8260A Surrogate standard spiking solution • iAru.
solutions for toluene-dB, p-bromofluorobenzenelfaind 1ta-dichloroethane-d4
in methanol. Prepare the surrogate standard spiking solution frornj
standards at a concentration of 25 pg/mL in methanol.

5.

6.

TCL matrix spiking solution - Prepare a solution in methano
the analytes of interest at a concentration of 25 ug/mL
serve as duplicates, therefore, two aliquots of the
spiked for analysis with this solution.

8000 Series matrix spiking solution(s) - Prc
contain all the analytes of interest at a;
spikes also serve as duplicates, trier
need to be spiked for analysis w'rtf

7. Store all standard solutions

8. Replace reagents and

Preparation of Glasswa

All glassware is wast
deionized water
with SOP-MS-(

methanol that
centratlons. Matrix

of the same sample

6 months,

water, rinsed with tap water, then rinsed with
Irying oven at 100°C for at least 4 hours in accordance

re Cleaning."

S*My

Inogenicity of each reagent used in this method has not been
precisely dlrftid, therefore, each chemical compound should be treated as a potential

Exposure to these chemicals must be reduced to the lowest possible
l e v e h a t e v e r means available, such as the use of fume hoods, lab coats, safety
glasses, and gloves.

TOTAL P.02
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Analysis #0374
Initiated Date: 08/21/89
Effective Date: flrjy \ 4
Page 4 of 9

Training and Qualification Requirements:

Analysts must be trained in the proper method of volatile organic sample pr
indicated on the GC/M3 volatile analyst training checklist and as determi
supervisor(s). All training and education relating to volatile organic sa
and analysis shall be documented by each analyst in their training re

Waste Generation and Disposal:

Neat compound sources and stock solutions shall be cc
expiration. The lab pack is delivered to safety perse
expired secondary standard solutions in methane
waste. Pour expired secondary standard solut
container.

Procedure:

1. Decide which soil pre
using presoreening
Samples believi
of unknown
expected
using tb.e
met

lab pack upon
,te disposal

ed of as solvent
priate waste collection

is most appropriate for the samples
information supplied with the samples,

ntam'nates at less than 1000 to 1SOO ug/kg or
prepared using the tow-level method. Samples

reater than 1000 to 1500 pg/kg should be prepared
I method. For holding times, the specific analysis

should be referenced.

2.

sll*

:hod

> prepare reagent water, remove the plunger from a 5-mL glass Luer-
*Lok syringe and fill to overflowing with reagent water. Replace the
plunger and compress the water such that no air is trapped in the
syringe. Adjust the syringe volume to 5.0 ml. Add 10 yl of the
surrogate spiking solution and the internal standard solution to the
syringe through the syringe tip.
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b.

c.

The sample consists of the entire contents of the sample container. Do
not discard any liquids. Mix the contents of the sample using a metal
spatula. Weigh 1.0 to 5.0 g of sample (weigh 0.5 to 5 g of
OLM03.1) ir.to a tared low-soils impinger tube (Figure 1) usingl
loading balance. 5 g of sample yields the lowest limit of
this preparation. Record the actual mass used in the
Solids Preparation Log to the nearest .01 g.

For USEPA CLP Statement of Work for Or
approved solid matrix must be used in
blank. Weigh 5.0 g of the approved
the top-loading balance. Record tr
VOA Solids Preparation Log to tl

d. Assemble the low-soils im,
Add the spiked reagent
Luer-Lok assembly
steps quickly to rr)
minimize the

0, an
of the method
tared vial using

ss used in the GC/MS

the purge and trap device,
[pinging tube through the

impinging assembly. Do these
ss of volatile* from the sample and to
>rne contamination of the sample.

temperature required by the method. Begin the
id trap analysis as described in the particular analytical

followed.

e. Heat the
norm a,l
metfii

.-.':
j£.

"'"''"̂ IjiBK f̂e'̂ l

f. '~lM:-raSi|pIpikes, add appropriate amounts of the TCL-matrix spiking
or the 8000 Series spiking solutions to the 5 mL of reagent

'Jenn the syringe which is added to the 5 g of soil.

m-level method

a The medium-level sample preparation method is used lor the following
situations:

(i) when target compounds are detected at a concentration beyond
the calibration range of the analysis
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Analysis #0374
Initiated Date: 08/21/89
Effective Date: fjQy } dj
Page 6 of 9 1996

(2) when high levels on nontarget peaks are detected after using the
low-level method with a 1-g sample mass

(3) when prsscreen results indicate a medium-level methoc
required _

The sample consists of the entire contents of thejiflipl JBwainer. Do
not discard any free liquids. Mix the conten
using a metal spatula. Weigh 4.0 g of nnmrj||Hffri a taHfipTVial using a
top-loading balance. Record the actual rpSPBfel GC/MS VOA Solids
Preparation Log to the nearest .01 g. $

b. Quickly add 9.0 mL of methanq
to the vial. Cap the vial with
2 minutes. The mixture is
sufficient separation of
loss of volatile org
surrogate spiking
For example,

ogate spiking solution
and cap, and shake for
for 10 minutes to allow for

se steps quickly to minimize the
ecord the amount of methanol and

and information concerning their origin,
rr.ber for methanol and the preparation

SOW for Organic Analysis, 3/90, an approved solid
ed in the preparation of the method blank. Weigh

atnx into a tared vial using a top-loading balance.
mass in the GC/MS VOA Solids Preparation Log to

st .01 g. Add 9.0 mL of methanol and 1.0 mL surrogate
jr.g solution to the vial. Record the amount added and the lot
berof the methanol. Mixasin3.b.

ctual

H"fe=
.-..-Mf. Transfer approximately 1.0 mL of the methanol solution to a GC vial for
"''"•'^i'^S^f' *

^ storage. Dispose of the remaining methanol in the waste solvent can.
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Analysis #0374
Initiated Date: 08/21/89
Effective Date: Mm, < , „„,-
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e. Remove the plunger from a 5-mL Luer-Lok syringe. Fill the barrel of the
syringe to overflowing with reagent water. Replace the plunger,
compressing the water such that no air is present in the
the syringe volume to 4.9 mL. Add 10 uL internal standards sc
through the Luer-Lok tip of the syringe. Add 5 to 100 pi
for USEPA CLP SOW Organic Analysis) of the meth«
same manner, as needed, to give peak responses^he &jha!f of the
calibration curve. Add enough methanol to briofl>iî ftjtel Wume of
methanol to 100 uL

spiking
_fr^

For TCL matrix spikes, pr
1.0 mL surrogate spi
Record the surrogat
VOA Solids Pre
number for the.

f. Attach the syringe to the purge and
the purge vessel. Begin the nor ma
described in the particular analyt

9-

ace the sample in
trap analysis as
iy to be followed.

using 8.0 mL methanol,
.0 mL matrix spiking solution,

ting solution amounts in the GC/MS
Jso include information on the lot

•/Spikes, prepare the extract using 1.0 mL of
| solution, en appropriate amount of matrix spiking

methanol to equal a final volume of 10.0 mL.
frogate and matrix spiking solution amounts in the GC/MS
reparation Log. Also, include information on the tot

•for the methanol.

method.
~K'i!f-K:\r.-.-i?V

t l̂ss"'-—?1? •

Statistical Information:

See specific analysis method.
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Analysis #0374
Initiated Date: 08/21/89
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Quality Assurance:

For each set of 20 samples or fewer and for each level of preparation, a
method/reagent blank, a matrix spiked sample, and a duplicate of the matrix S(
sample must be prepared and analyzed. If the matrix spike and matrix,
do not meet method requirements for quality control, a laboratory contiteaW|pE:CS)
must be prepared without the sample matrix, if required by the mjgj|od bSjfused to
analyze the samples. If more than 20 samples are analyzed ̂ K^H^ f̂tional
blanks, spiked samples, and spiked duplicate samples mu^̂ Sepa^pand analyzed.
Surrogate recoveries, spike recoveries, and spike re!ativg$PlJlftdifierences are
addressed in the appropriate analysis method.

0374.DOC
111396

Date:

Approved by: Date:

Approved by: Date:
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Lancaster Laboratories
Where quality is a science.

Analysis #1508, 1265, 1266, 1358,
1384, 1131, 3981, 4592,
5121, 5122, 5222, 5243,
5244 .JtK

Initiated Date: 12/13/89
Effective Date:

Waters and Wastewaters for Priority Pollut|Hnit
Volatile Target Compounds

Reference:

Method 8240B, USEPA SW-846, Second Revisiq,

Scope:

This method is suitable for the determirr
SW-846 Method 8240B for aqueous
acquiring data files required to per
compounds (TIC) in volatile org

•£
performed by or under the direj

ber 1994.

[pounds listed in USEPA
method also is appropriate for

rcfi for tentatively identified
analyses. This analysis should be

Ipon of an operator experienced in the'"i^KV.WtiWn^f^ •sjK"::s.:W

analysis of volatile organicsjly § |̂iiSjpurge-and-trap methodologies.
' '

Basic Principles:

A 5-mL sample orjp^ |̂̂ ĵ| a sample is placed in a specially designed purge
vessel. The sarnp1|̂ |̂ |il|pld with an inert gas and the effluent gas passed
through a soibj|ir||:̂ p1̂ êre the volatile organics are trapped. After purging, the
sorbent trap fe rap|||r heated and backflushed onto the head of a gas
chromatpgrttj||rt̂ ;Cj|kimn held at the appropriate initial temperature for the column
in useJilfhe ga£ cfuomatographic column is temperature programmed to separate
the CjDiTipounds which are subsequently detected and identified using mass
spectroiiiipli techniques.

Lancaster Laboratories, Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax: 717-656-2681
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5244

Initiated Date: 12/13/89
Effective Date: AUG081995
Page 2 of 37

Apparatus:

1. Gastight micro syringes - 10 fj\. and larger

2. 5-mL syringe

3. Analytical balance, capable of accurately

4. Glassware - Volumetric flasks, Class

5. Purge-and-trap device - Consist!
desorber; the Tekmar LSC-2
requirements of this method

Reagents:

1.

nd-glass stopper

iple purger, the trap, and
equivalent meets the

6. GC/MS system - The
1020/OWA, orequi
method

, Finnigan Incos 50, Finnigan
system meets the requirements for this

ihed as water in which an interferant is not observed
orting limit for parameters of interest. In general, theat or ..̂ ...̂ ..̂  .,„...„,

r supplied at the taps in the laboratory will meet this
z^6tmjji^Wi^ reagent water does not meet the requirements, see your

>r further instructions.

am. Methanol and other appropriate solvents (i.e., TGDE, CS2) - For
.Jtp-

0irj|e-and-trap analysis or equivalent
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5121, 5122, 5222, 5243,
5244

Initiated Date: 12/13/89
Effective Date: flUG 0 8 1995
Page 3 of 37

3. Stock standard solutions - Prepared from assayed standad
purchased. Stock solutions must be prepared in me
equivalent solvent.

a. Place about 9.8 mL methanol or an

d.

tt jnto a tared
10.0-mL glass-stoppered volumetric flaskffliVeigh^ îi" flask to the

.:': v. •••tBiiy.siJl !«•;.

nearest 0.1 mg.

Add the liquids using a syringe o
drops of the assayed material
hits the side of the flask.
10.0 ml. Calculate the cctife

•alhlBrsJE.. J

y adding two or more
reing careful that no drop

The stock
capped

ume of solvent in the flask to
f the standard.

The gases
chloride, and
vendor and used

ethane, chloroethane, vinyl
thane are purchased from an outside

e.

are stored in Teflon-sealed screw-
0 to -20°C. The compound name, concentration,

date pn|p̂ al||pBnd expiration date must appear on the bottle.

standard solutions every 6 months.

4. Sec^a^iKlution standards - Using the stock standard solutions,
jjiTeparlfflieondary stock solutions in methanol or an equivalent solvent

.,flh, iiplpllii tne desired compounds. Table I lists the priority pollutant
W corjilpounds analyzed under Analysis #1508. These standards are
i;lk,sp?^pared by calculating the volume of each stock standard required to

iiprbduce a given volume of a mixed working standard with a known
concentration of each anatyte. The working standard is tested according
to SOP-MS-006, "GC/MS Volatile Standards Traceability." The verified
working standard is pipetted into 1.5-mL Teflon-lined screw-capped GC
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Page 4 of 37

vials and is stored at -10° to -20°C. A designator indicating tffil
.4l8!lfe*:..;. '"

standard, month, and day of preparation must be on .
The designator and the calculations for the working sti|||||Pprlparation
are to be recorded in the standards logbook,
standards every 6 months.

5. Matrix spiking solution - Prepare solutions
solvent that contain the compounds of i
in a similar manner as described abo
standards. These solutions serve
the quality control reference stqspsq
duplicates; therefore, two ali
for analysis with these solutib

6. Surrogate standard sp
for 1,2-dichloroethane _.
methanol. ^^
standards at c
The 100-,
25-fjgfmL sJHifi

•::;.:':":"si::Vf.«-":i.

dilution

or an equivalent
own concentrations

ondary dilution
atrix spiking solution and

Matrix spikes also serve as
me sample need to be spiked

s - Prepare stock standard solutions
-d8, and 4-bromofluorobenzene in

andard spiking solutions from the stock
ntrafiotif of 25 A/g/mL and 100 j/g/mL in methanol.

ion shall be used in initial calibration standards. The
be used in initial calibration standards, continuing

rtfiT blanks, and samples. Replace the surrogate
lutions every 6 months.

7. InliHiMaWards solution - Prepare a solution in methanol or an
solvent containing bromochloromethane, 1,4-difluorobenzene,

bbenzene-d5 at a concentration of 25 //g/mL using stock
standards as described in step 4 above. Replace the internal standards

Ĵ |i|̂ tion every 6 months.

8. 1,4-Bromofluorobenzene (BFB) standard - Prepare a 25-//g/mL solution of
BFB in methanol. Replace this solution every 6 months.

9. Store all standard solutions at -10° to -20°C.
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Preparation of Glassware:

All glassware is washed with soapy water, rinsed with tap water/lj
deionized water, and baked in a drying oven at 100°C for a|

Safety Precautions:

d with

od has not beenThe toxicity or carcinogenicity of each reagent usejp|rfsthis
precisely defined; therefore, each chemical comp||yrti|̂ |uld be treated as a
potential health hazard. Exposure to these cha^̂ îllp'be reduced to the
lowest possible level by whatever means avjî fljilwcrf'as the use of fume hoods,
lab coats, and gloves.

Sample Handling:

The samples to be analyzed -846 Method 8240B, should be
i*C. The samples should be preserved tostored in a refrigerator be twee i ,

a pH of less than two in ofjifr tp̂ i§|*nt degradation of aromatic compounds that
may be present in the saĵ eflfhe recommended preservative is 1 +1 HCI;
however, samples wi1 .̂0l̂ ||p |̂eservatives can be analyzed. In addition, all
samples must be analyzill vvî iin 14 days of collection.

Procedure:

1. Tane tr1f|iic/MS system to meet the criteria in Table II following a 2-fjL
Jn|i||i||pif BFB. The chromatographic conditions must be the same as
those under which the samples will be analyzed except that the
tertperature ramp may be increased and the initial temperature may be

Wrfferent. The BFB tune must be verified every 12 hours.

2. The purge-and-trap device should have the trap conditioned for
30 minutes at 180° to 200°C at a flow rate of 20 to 40 mL/minute prior
to initial use.
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3. The recommended gas chromatographic operating
the table below:

Method 8240B
Packed Column

Column packing

Carrier gas

Carrier gas flow

Makeup gas flow

Initial temperature

Initial hold time

Temperature ramp

Final temperature

Final hold time

4. The recommen
below: M

SP-1000 on Carbopac

Helium

30 mL/min

Helium

to 10 mL/minute

20 mL/minute

35°C

5 minutes

10°C/minute

180°C

2.5 minutes

trometer operating conditions are listed

Ions

Masss|ahl|p&;;;

*m tinill Packed

Positive
^0 volts
35 to 300 amu

IJ ĵCOS Systems: Total scan time 1.5 sec

5l» H-P Systems: Number A/D samples 2* (16)
Integration time/sample 50 microsec
Total time 2.3 sec
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Scan time: Capillary

INCOS Systems: Total scan time 0.7 sec

OWA System: Total scan time 1.0 sec

H-P Systems: Number A/D samples 22 (4)
Integration time/sample 50j|f$?rose1lt|F
Total time 0.6 sec

5. The average RRF value for each
sample calculation. The relativ.
factors determine the suitabili
for calculation of the anal

a. All aqueous matn'
.•a:iiii' '•JjZZ&ii

ill for method blank and
•dlliviation of the response
#Sis?

rage relative response factor

e prepared in the following manner.
Remove the plaii|py[r;6ripv5-mL glass Luer-Lok syringe and fill the

J&-. t̂flipib-:. "*•;' ... __syringe barngplb:̂ |||pwing with the aqueous matrix. Replace the
plunger aĵ l|̂ pj|presŝ he aqueous matrix such that no air is trapped
in the ̂ ^j^fj^
apprpprfa1||f̂ p1alne of the surrogate spiking solution and the internal

the syringe volume to 5.0 ml. Add an
the surrogate spiking solution and

n to the syringe through the syringe tip.

aqueous matrix to the purge vessel through the Luer-
Loi||§sernbly at the top of the impinging assembly. Do these steps
ii||||jjiy to minimize the loss of volatiles from the aqueous matrix and
to minimize the possibility of airborne contamination of the aqueous
imatrix.
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35 mL/minute

Ambient

11 minutes

220°C A;;

1 mini

'

The suggested purge-and-trap conditions are listed J||

Purge flow

Purge temperature

Purge time

Desorb temperature

Desorb time

Bake temperature

Bake time

Purge-and-trap conditiojr|| fr^pfe^hanged to optimize instrument
operations. A recordJî |c%arTpiirge-and-trap conditions for each
instrument may bejiiand \jjjjke appropriate instrument maintenance
log.

Empty and:Ĵ eJ|be^p îng chamber twice with reagent water prior
to loadingflplffltr sample into the vessel, to minimize the possibility
of *" ''"***•

e. C^^pî ^cting GC/MS data until the end of the GC run.
.•i-USBSS":;. "^SVSS^SSS;..
S\iHBS" ':;S8S\£w"
aa«siisii.« ifc^ calibration standards at appropriate levels; an example

ive-point calibration is listed below:



Analysis #1508, 1265, 1266, 1358,
1384, 1131, 3981, 4592,
5121, 5122, 5222, 5243,
5244

Initiated Date: 12/13/89
Effective Date: j\UG 0 8 1995
Page 9 of 37

Standard
Concentration

(wa/U
Gas Mix

(ul)

pL Secondary:
Dilution Stock

4 (Five times dilution of 20 fjg/L

20

50
100

300

Due to poor purging efficie
analytes (Table I) require
prevent confusion and
Standard Concentra
calibration
concentration
levels.

Each lev

20
25
25

37.5

200

100

50

25

jhromatography, certain
»t higher concentrations. To

sr calibration, a Theoretical
et is completed for each

C sheet contains the theoretical
e in the calibration at each of the five

i||iyzed as described above by substituting five
ibration standard as the aqueous matrix. Next,

ea response of the characteristic ions against
for each analyte, surrogate standard,and internal
calculate relative response factors (RRF) for each

using the calculation below:

Ais Cx

Where:

Ax = Area of the characteristic ion for the analyte

Ais = Area of the characteristic ion of the appropriate internal
standard
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Cis = Concentration of the internal standard

Cx = Concentration of the analyte to be measur

h. Calculate the average relative response fa
analytes are checked for minimum aver
compounds are system performance
The compounds are chloromethane
1,1,2,2-tetrachloroethane, and c
compounds are evaluated on
deviation of the RRF values
as calibration check com;
1,1 -dichloroethene, chl
ethylbenzene, and vi
each SPCC compa
The %RSD for th<
to meet either

Inalytes. Five
spons* factors. These

ounds (SPCCs).
'ethane, bromoform,

ne. Six additional
ie relative standard

se compounds are known
The CCCs are

ichloropropane, toluene,
inimum average RRF value for

except for bromoform which is 0.10.
ounds must be less than 30%. Failure

la for the SPCC and CCC compounds
invalidates J|p ciff|||tiph' and the calibration must be redone after
proper cpj|§1[wp;acit)n to the system is taken.

The -each analyte should be £15%. If the %RSD is
"

RRF value for each analyte is used for method
btai»^arTi§limple calculations. If the %RSD of any analyte is > 15,

or second order regression fit of the five calibration points
for t%thod blank and sample calculations. The calibration is valid

tf;Qrftl2 hours, at which time a new tune check and a calibration
check must occur prior to the analysis of additional samples.

Iff The calibration check involves analyzing the 50 fjgIL standard and
calculating the RRF for each compound. Minimum RRF values as
described under the calibration section for the SPCC compounds
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must be met. Also the percent drift between the
concentration and the measured concentration forjiplUH^pijund in
the 50 fjQ/L check standard are calculated as

% Drift = ^ ~ °c

Where:

C1 = Standard concentrati

Measured concentr
method

The percent drift
to 20%. If any J

Jfta,
listed above, ̂ ^a

e using selected quantitation

compounds must be less than or equal
compound fails to meet the criteria

is considered invalid. Corrective action
must be tak^ ĵridlilpBalibration redone. If the criteria are met, the
selected jj i|nĵ ption method from the initial calibration are used for
blank

through ̂ e

calculation for the next 12-hour period.
'

6. A me1̂ i then analyzed as described above in steps 5. a.
reagent water as the aqueous matrix. The method

for interfering peaks. Any target compound peaks are
vas described under the Calculation section of this procedure.
chloride, acetone, toluene, and 2-butanone must not exceed

five times the quantitation limit in the blank. All other compounds may
nopexceed the quantitation limit. If the blank values exceed these
Values, corrective action must be taken and the method blank reanalyzed
until the criteria are met. Also, all surrogate compound recoveries must
meet the criteria listed in Table III.



7. Sample analysis
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c.

a. Sample analysis for water and wastewater pro^eedl̂ l̂escribed in
steps 5.a. to 5.e. above. 'ISII'

b. For each set of 20 field samples, one sa l̂̂ ^shall §i analyzed in
triplicate, spiking each duplicate with ̂ pif̂ ^ l̂̂ quality control
reference concentrates. Results of^^ynspikW and spiked
duplicates shall be compared to

All samples must also meet
Table III. If a sample surij

4?
the sample shall be reana
surrogate results, th
the initial results
criteria, the
due to a laborer

8. Data analysis

a.

;e recoveries listed in
falls outside the criteria,

e reanalysis shows the same
ix is assumed to be interfering and

If the reanalysis meets the recovery
sumed to have been outside of limits
the second analysis is reported.

a^aifcgrams are analyzed both qualitatively and
First a determination of the identity of a sample peak
on the priority pollutant list (Table I) is made through

computerized analysis. Guidelines for the qualitative
;,deliiliination are as follows:

(1) The relative retention time (RRT) of the sample peak is within
0.06 of the RRT of the most recent check standard.

(2) Each ion with a relative intensity of greater than 10% of the
base ion of the mass spectra of the sample must be present in
the sample spectrum produced on the same mass
spectrometer.
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(3) The relative intensities of the ions in the samplf!,;;mass1t|if
spectrum must be within 20% of the :r,+or,e;*̂ &llis*fe»,
standard mass spectrum.

(4) Simple mass
d maWspectrum from

1!wSB8»
•••:£;:*:«

W

(5)

Peaks greater than 10% relative intei
spectrum but not present in the st
the same mass spectrometer mu||piî i||||unted for by the
analyst.

listed above but in the
efpretation specialist is a

iflcation is used and the
ormed.

If a compound fails any
judgment of the mass
correct identificatio
quantitation of the

to
n<

b. Quantitation of ide
using the equatipj
procedure. All
//g/L Any
standard

iity pollutant compounds is performed
e Calculation section of this

Calculation:

^aasii^Kf
';;1? lisfe^̂ lBSl?"

?^fcv-

should report concentrations in values of
m calculated concentration above the highest

alyzed at a dilution which will bring the
ution within the calibration curve. It is desirable
within the top half of the calibration curve but

Concentration
1/4/5) (RRF) (Vo)

Where!

Ax = Area of the quantitation ion peak for the compound to be measured

Ais = Area of the quantitation ion peak for the appropriate internal standard

Is = Amount of internal standard added in nanograms
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Vo = Volume of sample purged

RRF = Relative Response Factor from the initial calibration

Quality Assurance:

2. Internal standard calibration
of analyte concentration,
calculated. The averag
deviation of the resp
relative response f

a.

The GC/MS system must be tuned to meet
following BFB injection. The chromatogrj
same as those under which the sampl
rate of temperature ramping may be
may be different. The BFB tune

in Table II
ns must be the

analyzed except that the
d the initial temperature
every 12 hours.

fsis of a minimum of five levels
ftors for each compound are

:tor and the relative standard
determine the suitability of the average

llation of the analyte concentration.

re checked for minimum average response factors,
ids are SPCCs. The compounds are chloromethane,

llpe, bromoform, 1,1,2,2-tetrachloroethane, and
The minimum average RRF value for each SPCC

0.30 except for bromoform which is 0.10. If these
be attained there is a problem with the purge-and-trap

chromatographic system. Corrective action needs to be

Six additional compounds are evaluated on the basis of the percent
standard deviation of the RRF values (%RSD). These compounds
are known as CCCs. The CCCs are 1,1 -dichloroethene, chloroform,
1,2-dichloropropane, toluene, ethylbenzene, and vinyl chloride.
%RSD values for these compounds on the initial calibration must be
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3.

4.

5.

less than 30%. For continuing calibration to be valid, the'
drift between the standard concentration and the
concentration for each CCC compound in the
standard must be within ±20%.

Abundances for the three internal standards
-50% of the abundances of the internal st
calibration check standard (50//g/L).
standard must be within 30 seconds
check. Values outside these limits ig
performance or a matrix effect,
abundances outside of limits
within limits, the data from
confirms the first
from the first analysis

be wTfpi +100% and
:he current

ie for each internal
for the last calibration

pnge in system
standard

If the reanalysis is
is reported. If the reanalysis

atrix is interfering and the data
ported.

Surrogate recoverie |̂̂ p||aK|pSted for each sample and blank analyzed.
Surrogate recovjlinjil^ listed in Table III. If any surrogate is
outside of Iim||̂ ptĥ iamp1e is to be reanalyzed. If surrogates in the
reanalysis a||j:̂ wi|||j||̂ rnits, the reanalysis data are reported. If surrogate
recoveries^, .̂ |liiip̂ |alWiutside of limits on the reanalysis, the first analysis
is reported

must meet all the above criteria for internal standard
rjEM5pver$i!and surrogate recoveries. In addition, the method blank may

any target compound above the quantitation limit except that
meffryiene chloride, acetone, toluene, and 2-butanone may be present up

:4gl§e times the quantitation limit. All method blanks must meet these
^criteria. Otherwise, the system is considered out of control and
corrective action must be taken.

6. The matrix spike and matrix spike duplicate pair are analyzed for each set
of 20 field samples. The recoveries and the percent differences of the
recoveries for each spiked compound are calculated and compared to the
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values in Table IV or from the statistical results of mu
spiked samples. The results of the matrix spike/matri
must be within the windows outlined in Table IV. For
results outside the statistical windows, analysis
reference sample is required. The quality cont
method blank spiked with each of the matrix,
quality control reference sample must yiel
within the specification of Table IV. If
sample fails to meet the criteria, the
the problem found. If the analysis
results are reported.

7. All data is reviewed by a data
data from the analytical
data interpretation. Tl
analyst for correct!
results of the revif
data. Any nonif|impj|f
the group lea^^r further action.

ntrol
i%ample is a

g sortitions. The
for all analytes

ntrol reference
stop and the cause of

ues in the table, the

cialist prior to release of the
respect to quality assurance and

w specialist will returndata to the
The specialist will also report the

tions on a form to be kept with the raw
a that cannot be corrected will be referred to

Additional

The followino |̂pp |̂|gre also performed using USEPA SW-846 Method 8240B:
1508, 113Ĵ ^̂ !fc 1384, 3981, 4592, 5121, 5122, 5222, 5243, and
5244. Trf|ii|£gelpjipmpound lists for each of these analyses are listed in Table V
throug^Tal̂ ^^pl respectively. Any additional compounds should be added to
the t|||pretic!!]l standards concentration sheet when performing these analyses.
Staniip||iiirttaining additional analytes should be prepared as described in the
reagents lection of this document. Both secondary stock solutions and matrix
spike solutions should be prepared for use in analyzing for additional compounds.
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Table I

Practical Quantitation Limits (PQL) for Volatile Orgi

Volatiles
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethyl vinyl ether.
Chloroform
Chloromethane
1,1 -Dichloroethane
1,2-Dichloroethaflf
1,1-DichloroetJ||jjie
c/5-1,2-Dichloroethene

Ethylbanzene
chloride

Topinl
1;̂ 1 -Trichloroethane

flpf5, 2-Trichloroethane
"trichloroethene
Trichlorofluoromethane
Vinyl chloride
Xylene (total)

'Sample PQLs are highly matrix-dependent. The PQLs listed
herein are provided for guidance and may not always be



Mass

50
75
95

96

173

174

175

176

177
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Table II

BFB Key Ion Abundance Criteria

Ion Abundance Criteria

15% to 40% of mass 95

30% to 60% of mass
.-.&« """"!*' t;^rM—AIu\Vv-:

Base peak, 100% relaiSv abun
"

5% to 9% of

Less than tt£Jffll£J^

Grater 95

5% to 9%,oHiî 4

but less than

.'**ijiiii*

mass 176
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Table III

Surrogate Spike Recovery Limits for Water and Wastewal

Surrogate Compound

4-Bromofluorobenzene

1,2-Dichloroethane-d4

Toluene-d8
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Table IV

Calibration and QC Acceptance Criteria

Parameter
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1.1-Dichloroethane
1.2-Dichloroethane
1,1-Dichloroethene
c/s-1,2-Dichloroeth|ii|

cis- 1,3-
trans-1 ,3-
Ethyl

1 , 1 ,2||[etraoroethane

^ 1 -TJhloroethane

Tricfifbroethene
Trichlorofluoromethane
Vinyl chloride
Xylenes (total)

8
-26.5

D-40.8
13.5-26.5
14.5-25.5
13.6-26.4
10.1-29.9
13.9-26.1
13.9-26.1
6.8-33.2
4.8-35.2
10.0-30.0
11.8-28.2
12.1-27.9
12.1-27.9
14.7-25-3
14.9-25.1
15.0-25.0
14.2-25.8
13.3-26.7
9.6-30.4
0.8-39.2

Not Defined

Defined
Not Defined

37-151
35-155
45-169
D-242
70-140
37-160
14-230
D-305
51-138
D-273
53-149
59-155
49-155
D-234
54-156
54-156
D-210
D-227
17-183
37-162
D-221
46-157
64-148
47-150
52-162
52-150
71-157
17-181
D-251

Not Defined

Q = Concentration measured in QC check sample, in //g/L.
p,p2 = Percent recovery measured (20 //g/L spike)
•Criteria from 40 CFR Part 136 for Method 624 and were calculated assuming a
QC check sample concentration of 20//g/L.
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Table V

Analysis #1131

Compound

Dichlorodifluoromethane

3-Chloro-1 -propene

2-Butanone

1,2-Dibromoethane

1,1,1,2-Tetrachloroetl

4-Methyl-2-pentani

1,2,3-Trichloropi
M

1,3-Dichloro,

1,2-Dichli
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Table VI

Analysis #1265

Compound
Chloromethane
Bromomethane
Vinyl chloride
Dichlorodifluoromethane
Chloroethane
Methyl iodide
Acrolein
Acrylonitrile
Acetonitrile
Methylene;£l

4fe;%i!

•_ '̂ tr.t&l

TrichJp»fy|ro1^Ehane
Carbofl disulfide

iroethene

/ichloroethane

fc,, lll:/s-1,2-Dichloroethene
ijjif' frans-1,2-Dichloroethene

ff Chloroform

1,2-Dichloroethane
Methacrylonitrole

2-Butanone

Dibromoethane
1,1,1 -Trichloroethane

1,4-Dioxane

5.
100.
50.

100.
5.

20.
5.
5.

100.
5.

5.

5.

5.

5.

5.

5.
50.
10.
5.

5.
250.
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Table VII

Analysis #1266

Compound
Carbon tetrachloride
Isobutyl alcohol
Vinyl acetate
Bromodichloromethane
2-Chloro-1,3-butadiene
1,2-Dichloropropane
trans-] ,3-Dichloropro
Trichloroethene
Dibromochlorornet|)J
1,1,2-Trichlor

^l^^^rfchloropropane

f|4-iMethyl-2-pentanone
^etrachloroethane
•1,1,2,2-Tetrachloroethane

Toluene
Ethyl methacrylate
Chlorobenzene
Pentachloroethane
Ethylbenzene
1,2-Dibromo-3-chloropropane
Stvrene

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.

50.
5.

10.
10.
5.
5.
5.
5.
5.
5.
5.
5.
5.
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Table VIII

Analysis #1358

Compound

Benzene

1,2-Dibromoethane

1,1-Dichloroethane

1,1 -Dichloroethene

1,2-Dichloroethane

c/s-1,2-Dichloroethe

fra/7s-1,2-Dichloro

Ethylbenzene4p~<q0| "
- _ . .

HWl̂ poride

e (total)

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.
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Table IX

Analysis #1384

Compound

Benzene

1,2-Dibromoethane

1,1 -Dichloroethane

1.1-Dichloroethene

1.2-Dichloroethane

c/s-1,2-Dichloroeth
•

frarts-1,2-Dichlori.•&MS
EthylbenzenejUff

Tetracl̂ î ^^-*"'
.*ji'-?:SV-?-:

roethane

lllfiî ofluoromethane

.̂ tt̂ l chloride

(kylene (total)

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.

5.
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Table X

Analysis #3981

Compound

Benzene

Toluene

Ethylbenzene

Xylene (total)



Analysis #1508, 1265, 1266, 1358,
1384, 1131, 3981, 4592,
5121, 5122, 5222, 5243,
5244

Initiated Date: 12/13/89
Effective Date: AUG081995
Page 28 of 37 i%

Table XI

Analysis #4592

Compound
Chloromethane
Bromomethane
Vinyl chloride
Chloroethane
Methylene chloride
Acetone
Carbon disulfide
1,1-Dichloroethene
1,1-Dichloroethane
c/s-1,2-Dichloroethi
r/-aA7S-1,2-Dichlome* .SSK'SMMB--"Jgggggk

Chloroform ^f""^^^
1,2-Dichlorol
2-Butanonĵ ,
1,1,1-

Brornodfchloromethane

prnochloromethane
H ,%2-Trichloromethane

-1 ,3-Dichloropropene
Bromoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1 ,1 ,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethylbenzene
Styrene

5.
5.
5.
5.
5.
5.
5.

10.
5.
5.

10.
5.
5.
5.
5.
5.
5.
5.
5.
5.

10.
10.

5.
5.
5.
5.
5.
5.
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Table XII

Analysis #51 21

Compound
Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Ethyl ether
Acrolein
1 , 1 -Dichloroethene Jj
Acetone
Carbon disulfidji
Isopropyl a
Acetonitrile
Methy lejii

(total)

phloroform
1 , 1 , 1 -Trichloroethane
Carbon tetrachloride
Benzene
1,2-Dichloroethane
Heptane
Isopropyl acetate
n-Butanol
Trichloroethene
1 ,2-Dichloropropane
Bromodichloromethane

5.
20.

5.
250.
100.

5.
100.
50.

5.
5.
5.

10.
5.
5.
5.
5.
5.
5.
5.
5.

250.
5.
5.
5.
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Table XIII

Analysis #5122

Compound

Monochloroacetone

2-Chloroethyl vinyl ether

c/s-1,3-Dichloropropene

Toluene

frarts-1,3-Dichloroprop

1,1,2-Trichloroetha

Dibromochlor^itjetrr

Xylene (total)
.̂ Sllliife
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Table XIV

Analysis #5222

Compound

Acetone

/7-Pentane

Ethyl ether

1.3-Diethylbenzene

1.4-Diethylbenzene

1,2-Diethylbenzene 5.
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Table XV

Analysis #5243

Compound
2-Butanone
Ally! chloride
2-Chloro-1,3-butadiene
Bromomethane
Chloromethane
Dibromomethane
Methyl iodide
Trichlorofluorometha
Vinyl chloride
Dichlorodifluoro
Chloroethane
Methylene c^fce
Acetone
Carbon
1,1-̂

ethane
thene (total)

>roethane
'"i!i^J |̂WifTichloroethane

>n Tetrachloride

, 2-Dichloropropane
Trichloroethene
Benzene
2-Chloroethyl vinyl ether
Ethyl ether
Freon 113
Ethyl acetate
2-Nitropropane

5.
5.
5.
5.
5.
5.
5.
5.
5.
5.

10.
5.

10.
5.

10.
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Table XVI

Analysis #5244

Compound

Cyclohexanone

fra/7s-1,4-Dichloro-2-butene

1,2-Dichlorobenzene

frans-1,3-Dichloropropene;

Dibromochloromethane.

1,1,2-Trichloroethar
.!

1 ,2-Dibromomethajif1

c/s-1,3-Dichlo|

1,1.1.2-Tejf

Bromof

^Ptetrachloroethane

ne

ilEhlorobenzene

Ethylbenzene

1 ,2-Dibromo-3-chloropropane

Xylene (total)

5.

5.

5.

5.

5.

5.

5.

10.

5.

5.

5.

5.

5.

5.

5.
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Figure 1

OZ53S±^ BuKMD.yit.ita I/B

MODEL USC 2000
DIAGRAM
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Figure 2
THEORETICAL STANDARD CONCENTRATIONS

INITIAL CALIBRATION
HP CAPILLARY COLUMN

EPA SW846 METHODS 824OB & APPIX by 8260A

37.5 ul
25 ul
25 ul

stock nix name

APPIX by
8260A only—>

V3
V5~

Vll

300 ppb std
100 ppb std
50 ppb std

7.5 ul
5 ul
5 ul

20 ppb std 2.0 ml of

4 ppb std I 4 Ul I
'Dilute 1.0 ml

8 ul
k into ml syringe

200*

compound name 50
ppb

20 I 4
ppb I ppb

LOQ
ppb

1,1,2-Trichloroethane
l,l-Dichloroethane
1.1-Dichloroethene
1.2-Dichloroethane
1,2-Dichloropropane .4...
BroraodichlororaethaneSg
Bromoforro .**„.,. '"""'
Carbon Tetrachlorjf"'"'"'"
Chlorobenzene
Chloroform

1,1, 1-
1,1,2 ̂fg
Benzerijif
cis-lf-Dichloroethene

m-
Methylenî Cfhloride
o-Xylene
Tetrach loroethene
Toluene
trans-1, 3-Dichloropropene
Trichloroethene
Trichlorof luoromethane

V2

1000
1000
1000
1000
1000
1000
1000
1000

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
380
1000
1000

300
300
300
300
300
300
300
300
300
300
300
300
300
300

300
300
300
300
300
300
300
300
300
300
300
114
300
300

100
100
100
100
100
100
100
100
100
100
100
100
100
100

100
100
100
100
100
100
100
100
100
100
100
38
100
100

50
50
50
50
50
50
50
50
50
50
50
50
50
50

SO
50
50
50
SO
50
50
50
50
50
50
19
50
50

20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20
20
20
20
20
20
7.6
20
20

4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
1.5
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5

page 1 of 3
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Figure 2 (Continued)
EPA SW846 METHODS 824OB & AFFIX by 8260A

300
300
300
300
300
300
300
300
300
300

750
750

1500
1500
1500

compound name I V (stock
MIX| ppm

2-Chloroethyl Vinyl Ether
Acrolein
Acrylonitrile
Carbon Disulfide
Vinyl Acetate
Methyl Iodide
Freon 113
2-Butanone
2-Hexanone
4-Methyl-2-Pentanone
Acetone
1,2,3-Trichloropropane
1,2-Dibromoethane (EDB)
1.2-Oichlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
Allyl Chloride
Cumene
Methyl t-Butyl Ether
1,1,1,2-Tetrachloroethane
Dibromomethane
Ethyl Methacrylate .*
Methyl Methacrylate .j|s]
Pentachloroethane
1,2-Dibromo-3-chloropr<
2-Nitropropane
Cyclohexane
Ethyl Acetate
Ethyl Ether ,;
Isoamyl Acetate
n-Propyl Acetate
Tetrahydrofucan
Benzyl
Furan
Hexane
Heptane

1.2-Di||pylbeliini
1.3-t ""

Me t h a c r r i le
t-1,4-Dichloro-2-Butene
t-Butyl Alcohol
Propionitrile
2-Propanol

V3

V4

V5

V6

vil
'

V10

Vll

1000
5000
5000

1000
1000
1000
2000

1000
1000
1000
1000

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

1000
1000
1000

2500
2500
5000
5000
5000

page 2 of 3
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Figure 2 (Continued)
EPA SW846 METHODS 824OB & APPIX by 8260A

3750
3750
3750
3750
3750

1250
1250
1250
1250
1250

2500
2500
2500
2500
2500

compound name I V (stock
IMIX| ppm

1,4-Dioxane
Isobutanol
1-Propanol
Cyclohexanone
n-Butanol

Dichlorodifluoromethane
Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Bromochloromethane

"111?
ppb of ana]̂ fe,icî n%,aMard = stock ppm x ul stock / flask ml

Bs&Ssgsfe--™ .̂UsMlsgi-i.

25
Cone, (ppb)
Volume (ul)*

300 I 100

* 15 I t 5

50 | 20 | 4

10 | 4 I 0.8

*Spiked directly into 5 ml syringe
#100 ug/mL Surrogate Spiking Solution

ANALYST

DATE

page 3 of 3

(saved as file TS824B::DB)



OCT 15 '96 16:10 LANCASTER LABORATORIES 717 656 2681 636 P06
i 7349.6005,6907,5539

Date acquired: Qct 13, 1996 19;53:31 o i l . Factor: 1
Cycle: 2
Analyst: 421

C:\CP\DATAlM72-1lIftB.02R
C:\CP\DATA1\17241IAC.Q2A
C:\CP\DATA1\17241BB.MET
Clcwmark #5359—PID
J&W DB-VRX 2.Sum
0

Raw file:
Area File:
Method Flit*
Instrument:
Column
Threshold:
Ruvi Time: 15 (wins)

« calibration C:\CPNPAfft l \P172-UE.CALCvoraion 2
Cal ibra t ion Date: 09/03/96 21:15:04

*̂ -<«•1

1
1
1

t
fr,
c

c.
£,
7
s
9
9
0
1
4
J.

ti
IrQ
.14
. -1 i
.74

.00

. 4 u

.65

.10

.07

.94

JTiS;

^
6
3

*•>
1
*̂y
ŝ

7
5

Ex p.
ret
3
0
f
7
w
/*s
V

9
10
11
11

SCt:*d
tiivi-i-

Tiso"
.160
.740'
.020
.000
.450
.650
.100
.070
.940

P.*;!; r:;;mo
METHYL T- BUTYL JITHEIR
QCN2ENE
ISO-CCT/N HEPTANE
ISTD-TFT
TOLUENE
ETHYLSENZENE
M-. F-XYLENE
0-XYLENE
SURR-N-PROP3EH
1.2,4-TMB

•*•• 1*1 • - *

\. '**• '̂

A '.'

i~ 'i
pc->

«

73
26
11C
55
93
54

art
ill_l
.E377
.̂ 1*5'??
'i -:. *• c

.0000

. 3S6*5

.9227

.0655

.9041
,9709
.5893

Peak
jr ci
143090
14390S
.49153
17C573
402363
12364C
557361
242245
331332
239263

Psc.k .
'-.oî .̂t
26937
53329
•» ̂ T,->AA«.<J<.V

68030
169300
49337
19S675
91549
115948
97039

XYLENES (TOTAL ) 165.9696

^SURROGATE RECOVERY*
Surrogate NPB: 99.0*

Chrom Perfect version 6.07
Report format file: C:\CP\DATA1\BTEXPID.FMT

Standard Calculations Trom ISTDTRK v. 96Q910.1443
ISTD-TFT 100.0%

Check standard used in calculatina percentage: Ct\CP\DATAl\17241IAB.02A

Entered

verified by:, Date:



o <t> f

tl-»

en
if!



OCT 15 '9S 16:10

Date s
Cyclt:
Analyst:
R a w f i 3 - - :
Art»a file. :
Method f,l 1»:
Instrument:
Column .T>pe;
Throshcld:
Run

LANCASTER LABORATORIES 717 656 2681tu

Get 13, 1996 19:53:23

C : \CP\DATA1M72411A .02R
C : \CP\DAT<MM72411A .02A
C:\CP\DATA1\17241B.MET
Clewmark #'5359--riD
JiU DB-VRX 2.Sum .
4
15 (mine)

636 P08

Analyses: 7349,6905,6907,5539
Oil. Factor: 1

Peak table using <
Calibrat
Ret time
'( min)
. 3. 70S
4.619
•5.110
6.471
6. '746
7 .026

. 8.008
9.466
9 . 664
10.107
10.531
11 .082
1 1 . 637
11 .'95C
12.423
14.654

ion D&te:
Expected
ret time
0.000
4 .661
5.120
6.470
6.740
7.020
8.000
9.460
9.660
10.100
0 .'000
11 .030
0.000
11 .950
0.000
0-000

calibration C:\CP\DATAi\ri72412 .OAL( version
09/03/96 21:15:34

Peak name

TEA
MTBE/2 meth pents.rie
BENZENE
ISO-OCT/N HEPTANE
SURR-TFT
TOLUENE
ETHYLBENZENE
M- , P-XYLENE-
0-XYLENE

•
CURS'-N'-PriOPCEN

1 ,2, V-TMC

Amount
.~L|-i3ZjL.i.

0.0000
245.87*53
95.0164
22.6382
7C.3710
91 .9952
76.8463
24 .9669
100.1320
50.4922
0 .0000

92 .0̂ 13 ' '
0 . 0000
2-0.2039
0.0000
0.0000

Peak
arec
36991S
46775
270932
94891
25716D
211252
291402
96419
335175
195888
194742
27G43C

1389
184268

626
115606

"."* "\ *

Peak
rie'ights.
13261
5404
44556
35033
54446
31554
124493
38424
1388SO
74153
68187
97999
446

74257
230

27622

Surrogate TFT:
Surrogate NPB:

^SURROGATE RECOVERIES*
92.0%
92.9\

Sample Name: CHKSTD
Date acquired: Oct 13, 1976 19:53:33
Chvom Psvfect version 6,07
Report fovmui. file: C:\CP\DATAl\(3ROFID.rrfl,T

V t>?n GROPP.T __v n>, _9_6_Q9 IS ._ 1 007

96286S17

.._
Arfsountis and areas of c&l Iteration components 2 - 1 1

were used- to oulculate tho GRO avvv&gfe
calibration factor. Surrogate and in terna l
ct^ndavd components wc-v e excluded .

GRO ave . cal . factor: 3,492
Total GRO area: 1,972.321
Total GRO cone, (ppb): 564.855



^Lancaster Laboratories
^If A Thermo Analytical Laboratory

Where quality is a science

Analysis #7003
Initiated Date: 08/04/95
Effective Date: DEQ ± ± 19g|

Extraction Procedure for the Determination
of Diesel Range Organics in Water and Wastewa*||

Reference:

1. Method 3510, Separately Funnel, Liquid/Liqy^^j^action, EPA SW-846.

2. "Method for the Determination of Diesel̂ ^^p Orgfnics," American
Petroleum Institute {EPA UndergroundJ^^^^ f̂ink Work Group Draft),
Revision 4, 08/18/93.

Mr^jjii^^

3. Total Petroleum Hydrocarbon jflftgll̂ jfljiisel Method (modified),
California Department of Heajti
referred to as the Califor

r
& LUFT Task Force. Also
615 Method.

4. Glas-Col 3D Floor Shake îî ||pVS5504 and VS550424 User
Instructions.

"

5. N-Evap. In", Model 112 User Instructions.

i'
, Model 120 User Instructions.

Scope:

This procei|i|| is l̂ pilicable for the extraction of petroleum products from waters
and walpewl̂ ĵ̂ P^his extraction technique is used as the sample preparation for
TPH-ffJD (An||ysis #5322 or 5553). The analysis method should be consulted for
more li||Hipipplication information.

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company



Analysis #7003
Initiated Date: 08/04/95
Effective Date: D£C j j ,995
Page 2 of 7

Basic Principles:

A measured volume of sample is serially liquid/liquid extracted with
chloride in a separatory funnel. Petroleum products present in thai IliliBile pirtition
into the extraction solvent. The serial extracts are then combin
concentrated to 1 mL. The extracts will be analyzed by Gas;*i£irori if̂ graphy using

j!«MBifc. liilfiSik
FID detection (usually by one of the methods listed in the

Apparatus:

1. 2-L separatory funnel

2. Kuderna-Danish - 500 ml, with tl
graduated ampule

3. Chromatographic column -
with 24/40 m inside dri

4. Water or steam

5. N-Evap. Organ«|Mtjiii>

column and 100-mL

ID, approximately 400 mm long

112 or equivalent
•::»«:: !j: si sW: {Si KB

6. S-Evap. Orgaoomatfon; Model 120 or equivalent

Reagent:

1. fUchloride - Pesticide quality or equivalent (Optima Grade)

iii - Pesticide quality or equivalent

ilffilPhnn disulfide - Glass distilled, HPLC/spectral grade

4. Sodium sulfate - Reagent grade prepared by baking at 400°C for 4 hours
prior to use, to remove organic contaminants

5. Nitrogen - Ultra pure carrier grade or equivalent



Analysis #7003
Initiated Date: 08/04/95
Effective Date: DEC 111995
Page 3 of 7

6. Surrogate standards:

Chlorobenzene - Standards Grade Chem. Service or equivalent

o-Terphenyl - 99% Aldrich Chem. Co. or equivalent

Spiking concentration of surrogate standards:

7. For stock solution - Accurately weigh (to Q.JjjT~"
0.5 g chlorobenzene into a 200-mL
acetone. Bring the flask to volume with
stored in a freezer and is stable for

All glassware,!
times with |jjWii|| f
Danish

g o-terphenyl and
ilng several ml of

This stock solution is

8. For working solution of the surrj
above stock in acetone. This
for 6 months.

9. Spiking solution - For
stock (see Reagents
acetone. Unless
in each sample Jtpiii|
6 months.

Preparation of Gla$§|i|!|*f|

ds make a DF 50 of the
:ored in a freezer and is stable

ion of the spike, make a DF 50 of the
nalysis #4828 and Analysis #4834) in

ructed, use 1 .0 ml of this spiking solution
n is stored in a freezer and is stable for

dilute Chem-Solv for at least 4 hours, rinsed several
land rinsed several times with deionized water. Kuderna-

driedat 115°C.

SamplefGollejefion:

Samples should be collected in two 1-L glass containers with no headspace and
kept cool <4°C) until extraction is performed. Holding time until extraction is
14 days. Samples are acidified to pH <2 with HCI upon receipt at the lab.
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Safety Precautions:

All concentration steps should be carried out in a hood. Direct exposure!
and respiratory tract to methylene chloride, carbon disulfide, or
avoided. Many sample materials to be analyzed by this method
and may contain toxic materials. Use good laboratory pract|̂ | fofUJlling of
unknowns. '"

Extraction Procedure:

NOTE: This procedure assumes that two 1-L be
analysis and that the sample is one aqueous
other conditions exist.

1. Mark the liquid level on the
If the bottle contains liqui
of marking the level. T

ample are available for
It your supervisor if

ttle to be used for extraction,
write Full on the bottle instead

pie to a 2-L separatory funnel.

Spiking solution, a
separatory funn

jV-SBir -:..

spiking solutiojfilinlelf

Surrogate:*! WB.B5:..
_ .:§•».._ "'' ISlife

(See

the analytical method, is added to the
f (See Reagent #9.) Use 1.0 mL of the

rwise instructed.

of the surrogate working solution at this time.

IIl y If transferring the sample, please record visual and olfactory
re|atjng to jts petroleum/organic content (such as strong
/ weak oil smell, dark oily film on container walls, solvent-

etc.).

100 mL of methylene chloride to the sample bottle and rinse the
inner surface by swirling. Then transfer the methylene chloride to the
separatory funnel. Retain the sample bottle and at some time during the
extraction, fill the bottle with water to the marked level and determine
this volume by transfers to a 1-L graduated cylinder. Record this volume.
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Initiated Date: 08/04/95
Effective Date: DEC 111995
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3. Hand shake the sample 15 seconds, venting frequently to relieve the
excess pressure. Jibs, 41

:;;-fl|filitPr

4. Place the separatory funnel on the automatic shaker andjfeaiteeJbWs

30 seconds at a setting of 65 with the stopcocks openf!

5. Close the stopcocks and shake for 1.5 minutes at

,lH
6. Remove the funnels from the shaker and plaoiMiiiR on the funnel rack.

Allow the layers to separate completely. Iffii^efivi^p greater than Va of
the solvent volume forms, it must be brotti||f|j|ing stirring, filtration, or
centrifugation. Consult your supervî ^unsure of how to
proceed.

»««i. "MJirt-Sr.r.KS-tt..

Place each K-D app
~2 mL volume,
cool for at least|
the ampule j--ffl8Baftu*
rinsing the

7. Rinse the sodium sulfate colu
Then remove the column, a
Snyder column and wet t

8.

30 ml of methylene chloride,
ing bead, attach a three-ball
solvent.

am bath and concentrate the solvent to
.yPthe K-D to go dry. Allow the apparatus to
S5>

Approximately 1 to 2 mL will condense into
time. Remove the Snyder column and flask,

small amount of methylene chloride.

9. If high are not expected, place the ampule on an
should be set at 35°C; the supply pressure should be

ft-Evap tips should be 3 to 5 mm from the liquid surface.
.̂.̂ IllJ îressure so the sample does not splatter. With the ampule
•iiasaMiass?-, jn water| concentrate the extract to 1 mL. Remove the

If the final volume of the extract is less than 1 mL, it should be
to 1 mL in the ampule using MeCI2.

10. Transfer the entire contents of the ampule to a 2-mL GC vial marked with
the appropriate sample number. Put the GC vials in a vial file and place
in the GC instrument room.



Analysis #7003
Initiated Date: 08/04/95

DEC n 1995

11.

12.

If high levels of petroleum are expected (based on color), quantitatively
transfer the entire contents of the ampule to a 5.0-mL volurr|î ||Jlasjpi
marked with the appropriate sample number and bring to
methylene chloride. Mix well and transfer a portion o
GC vial marked with the appropriate sample number.
the solution to a 12-mL glass vial also marked withithe

. l i J l f j M .

sample number. The vial cap used should have ar..uiinf
12-mL vial in the freezer dated with the prep d^& and p
a vial file and place in the GC instrument ro

NOTE: If high levels of petroleum are
observations, dilutions should also b|
documented.

Also transfer approximately 1
into a labeled GC vial so th,

Calculations:

See analysis method.

Statistical Information;

See analysis met
.•£

Quality Assurance:

of
jjpriate

Store the
he GC vials in

based on preliminary
bttled, and

e working surrogate solution
n with the batch of samples.

m

For each, sl|m^a^ples, a blank must be extracted. Surrogates are monitored in
each e>pfact"l|iii§st acceptance criteria in the analytical method. Ideally a matrix
spikeilH,rnĵ c spike duplicate sample is prepared for every batch of 20 samples
or lesllij||j||ĵ vith a lab control sample (deionized water treated as a matrix spike).
Duplicate lab control samples can be substituted because insufficient sample is
routinely submitted.

7003.W60
101895
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Prepared by: LMJL

Approved by: 1/4^ •^

Appr,

Date

/

:

/ -?W , /^
.
4i:TV ^ '

•SiiriliMh. 'SiSSSV"



^Lancaster Laboratories
^|F A Thermo Analytical Laboratory

Where quality is a science

Procedural Amendment #1

Number: Analysis #7003

Title: Extraction Procedure for the Determination of Diesel Range
Water and Wastewater

Effective Date (listed on procedure): 12/11/95

Section(s) affected by change: Extraction Procedure

Reason for addition(s) or change(s): Procedural step

Change will be effective from (date): 12/27/95

Samples or project affected: All

List change(s) or addition(s) (specify whichj

Extraction Procedure:

Add to #6.

6. Transfer the solvent

.M&&

about 100 mm of s
fitted with a

phase) through a column containing
into a 500-mL Kuderna-Danish flask

id ampule. Be sure the ampule is labeled
with the samplejiirnilH- uWg a black marking pen.

' '•-. ••.:•.' !"::"•'•'-US; ;r:;S" "

Add a secoif||j||̂ 6 (̂̂ /̂olume of methylene chloride to the separatory
funnel and,:ri|i|Wiiextraction procedure above. Perform a third

manner.

7003.W60
122895

PreparecPiyt

Approved by:

Approved
Lancaster Laboratories •' 2425

Date:

Date:

____ ____
1»25, Lanier. PA 17605-2425 • 717-656-2300 Fax

iroiary of Thermo Process Systems Inc.. a Thermo Electron company



ncaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science

Procedural Amendment #2

6. Make the followM&c
Amendment #,,„_=, _...,..,..

Number: Analysis #7003

Title: Extraction Procedure for the Determination of Diesel Range,̂ ga
Water and Wastewater

Effective Date (listed on procedure): 12/11795

Section(s) affected by change: Extraction Procedure

Reason for addition(s) or change(s): Authorized use

Change will be effective from (date): 06/27/96

Samples or project affected: All

List change(s) or addition(s) (specify whi

Extraction Procedure:

2. Make the following cha,

Change 100 mL of met

gent for extraction

7003.W60
071696

ride to 60 ml

the second paragraph added in Procedural

e of methylene chloride to 60 ml

Prepar

Approved by:

Approved by: _
Lancaster Laboratories • 73K New

Date:

Date:

Date:
Lancaster, w 7605-2425 • 717-656-2300 x: ^17-656-2681



Lancaster Laboratories
Where quality is a science.

Analysis #7004
Initiated Date: 08/03/95
Effective Date: AUG 0 81995

Extraction Procedure for the Determination
of Diesel Range Organics

in Soil or Solid Waste Matrices

Reference:

1. Method 3550, Sonication Extraction, ERA

2. Sonicator Ultrasonic Processor and Ci
Sound Heat Systems, Inc., 1985.

3. Method for the Determination
Petroleum Institute (EPA Unde
Revision 5, 2/5/92.

4. Total Petroleum
California

Scope:

Sfc Operations Manual,

nge Organics, American
forage Tank Work Group Draft),

is - Diesel Method (modified),
Services, LUFT Task Force. Also

odified 8015 Method.

This procedure isfiJUiilf iPfor extraction of petroleum products from soils or solid
wastes for TPJjy^W^^aatysis #5321 or #5547). The analysis method should be
consulted ̂ |prli|̂ |pliific information.

Basic ̂ J r̂fcilBî P"'

of soil or solid waste sample is blended with anhydrous sodium
sulfate. Tnis mixture is then serially extracted with methylene chloride using a
sonic probe disrupter. The serial extracts are combined, dried, and concentrated to

Lancaster Laboratories, Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax: 717-656-2681
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approximately 1 ml, which is brought to a final volume of 5 ml_. The extracts are
analyzed by gas chromatography using FID detection (by one of the me&t«ads li
in the Scope section).

Apparatus:

1. Sonic probe apparatus, Heat Systems-Ultrasoni(;sJlri||JV|odM W-385, or
equivalent '^^

bait

4. Water or steam bath

5. 11-cm diameter Buch

6. 11 -cm Whatman
. j , ?

7. 500-mL

2. Kuderna-Danish - 500 mL, with three-
graduated ampule

3. Chromatographic column - Pyrex
with a plain stem

Irnn and 10-mL

proximately 400 mm long

Reagents:

1. Metrjjylefflî Wfe''ide - Pesticide quality or equivalent (Optima Grade)
T-::;::-:V.;--ti::;v.'..-.-::"'; ••.!Sv_::S"1

2V î ^gr|ipPPesticide quality or equivalent

§11, CaJIpn disulfide - Glass distilled, HPLC/spectral grade

4. Sodium sulfate - Reagent grade prepared by baking at 400°C for 4 hours
prior to use, to remove organic contaminants
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5. Surrogate standards - Chlorobenzene, standards grade - Chern. Service,
o-Terphenyl, 99% - Aldrich Chem. Co. or equivalent

6. Spiking concentration of surrogate standards -

For stock solution, accurately weigh (to 0.1 mg) OJ|̂  dip|phenyl and
0.5 g chlorobenzene into a 200-mL volumetric o||fl̂ |||/iiir>/eral ml of
acetone. Bring the flask to volume with aceto|||f Thiiliiock solution is
stored in a freezer and is stable for 6 mon*̂ 1*8^

For a working solution of the surrogatejii|| ||ds, make a DF 10 of the
above stock in acetone. This
for 6 months.

sp
7. Spiking solution - See Reage

the preparation of the
1.0 ml_ of this spiking

Preparation of Glassware:

a freezer and is stable

Analysis #4835 and #4703 for
Unless otherwise instructed, use

sample.

All glassware is soaked igf̂ lujilChlim-Solv for at least 4 hours, rinsed several
times with tap water,
Danish glassware is

.
Sample Collectiori s

several times with deionized water. Kuderna-
1ft 115°C.

Samples shĵ iid'tî i pllected in 8-oz glass containers with minimal headspace and
kept cool m îyy '̂'extraction is performed. Holding time until extraction is
14 dajjjfjfjr The Wily sis should be performed within 40 days from extraction.
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Safety Precautions:

All concentration steps should be carried out in a hood. Direct exposuriilpilp
and respiratory tract to methylene chloride, carbon disulfide, or
avoided. Many sample materials to be analyzed by this method i
and may contain toxic materials. Use good laboratory practjjfB: f or
unknowns.

Extraction Procedures:

Soils and solid wastes are not homog
extraction.

1 .

2. Weigh 60 g of the solid into a
made to get a representative
container.

NOTE: While weighi
observations relati
gasoline smell,

ore being subsampled for

odor, etc.).

3.

r. An attempt should be
he contents of the sample

please record visual and olfactory
leum/organic content (such as strong

dark oil material present, solvent-like

Add 60.0 g|^ol|r lsulfate to the beaker and stir thoroughly using a
rod. Record the Lancaster Laboratories number, theclean

initial any comments about the sample in the extraction log.
n as specified by the analytical method is added to the
time (See Reagent #7). Add 1 .0 mL of the surrogate

ution.

f||:,::. A/d||t100 mL of methylene chloride to the beaker.

5. Set up the sonic probe as described in the manual.
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6. Immerse the tip of the sonic probe approximately 1 to 2 cm below the
surface of the liquid in the beaker containing the sample.

7. Disrupt the sample.

a. If using the medium tip, turn to full output (1Qj|$pr 3lH|mtes.

b. If using the large tip, turn to (6) for 3 mi|f||s.

8. Remove the probe from the sample.

9. Decant the liquid from the beaker i
Buchner funnel containing What
connected to a 500-mL filter fl

Tper. The funnel is
Plpto 6-psi vacuum.

10. Repeat steps 4 thr
Buchner funnel f<
manner.

11. Before plac
water

setup consisting of a

NOTE: Be sure to turn th
longer observed dripping

pPlmmediately after solvent is no
kfufmel.
IB"

the same beaker, filter paper and
ile. Perform a third extraction in the same

pbe into a new sample, rinse with both deionized
md wipe with a paper towel to remove any soil

preserttl||||;niî )revious sample.

12. B||ie 1̂ p|lter paper with 10 ml of methylene chloride.

|f PouPioltected extracts into a Kuderna-Danish, add a glass boiling bead to
, attach a 3-ball Snyder column and wet the column with

chloride.
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14.

15.

Place each K-D apparatus on a steam bath and concentrate the solvent to
about 1 -ml_ volume. Allow the apparatus to cool for at
Approximately 1 or 2 ml will condense into the ampule
Remove the Snyder column and flask, rinsing the jointsyy
amount of methylene chloride.

Quantitatively transfer the entire contents of
volumetric flask marked with the appropriate
well and transfer a portion of the solution
appropriate sample number. Transfer th
glass vial also marked with the appropii
used should have a Teflon liner. St<
freezer—dated with the prep dat
store them in the GC lnstrumerj|0b

NOTE: If high levels of p
observations, dilutions
documented.

16. Prepare a DF 5
portion in a labjjf... _ _ . _ _ _ .
sam"'es-
been appro|j|||fp *'*

Mix
jal marked with the

olution to a 12-mL
le number. The vial cap

vial in the
vials in a vial file and

Txpected based on preliminary
prepared, bottled, and

e working solution with MeCI2. Bottle a
vfiFso that it can be run with the batch of

Remainder of the solution in a 12-mL vial that has
ed with the rest of the vials in the freezer.

Calculations:

Statistical Information:
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Quality Assurance:

A blank, a laboratory control sample (LCS), a laboratory control sample dup|cfte
(LCSD), and a matrix spike must be extracted for every batch of 20 samples!||l|
less. If a batch is continued from one day to another, a blank must
each day. Surrogates are monitored in each extract against
the analytical method.

7004.W60
080305

Prepared by:

Approved by:

Date:

Date:

Date:
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|̂r wht
ncaster Laboratories

f Where quality is a science.
Procedural Amendment #1

Number: Analysis #4833

Title: Extraction Procedure for the Determination of (j^jggg^^ .411r
Fingerprints on Petroleum Products in Soil or Soll$f| ?*•**•**-
Matrices

Effective Date (listed on procedure): March 1,

Section(s) affected by change: Quality Assuran

Reason for addition(s) or change(s): Change
requirements.

Change will be effective from (date)

Samples or project affected: All

List change(s) or addition(s) (spec

Quality Assurance:

A blank, a laboratory control
sample duplicate (LCSD), and
every batch of 20 samples 03
one day to another, a blar
Surrogates are monitored
criteria in the analytic

4833.W60
042795

ection):

), a laboratory control
ike must be extracted for
a batch is continued from

extracted each day.
tract against acceptable

itoSSSsSSS"
Preparea b

Approved by:

Approved b

Date:

Date:

Date:

5/1A r

Lancaster Laboratories, Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax: 717-656-2631



Lancaster Laboratories
Where quality is a science.

Analysis #2376
Initiated Date:
Effective Date:

01/14/93
APR 081994

Extraction Procedure for the Determination
of GC Fingerprint on Petroleum Products

in Water and Wastewater

References:

EPA SW-846, Method 3510, Separatory Funnel̂ ĝ̂ id/faquid
Extraction.

Scope:

This procedure is applicable for
from waters and wastewaters.
typically used as the sample
(Analysis #4828, 5260, or
(Analysis #4834 or 5301),
5553), or Qualitative
analysis method shouljpb*
information. Many *
this procedure
characterizat ionv |̂uant itation .

products extraction
tion technique is
for TPH by GC/FID

doleum Fules by GC/FID
:/FID-DRO (Analysis #5322 or

int (Analysis #2012). The
Ited for more specific application

organics are also extracted by
with petroleum product

Basic

of sample is serially liquid/liquid extracted
with ;j||t!̂ ^̂ b̂hloride in a separatory funnel. Petroleum
prodj§̂ ts present in the sample partition into the extraction
solvi|̂ ii|§pie serial extracts are then combined, dried, and
concentrated to 5 ml. The extracts will be analyzed by Gas
Chromatography using FID detection (usually by one of the methods
listed in the scope).

Lancaster Laboratories, Inc. • 2*25 New Holland Pike, Lancaster, fft 17601-5994 • 717-656-2301 • Fax:717-656-2681



Analysis #2376
Initiated Date:
Effective Date:
Page 2 of 7

01/14/9
* * f*.W A. L^ A

Apparatus:

1. 2 liter separatory funnel

2.

3.

Kuderna-Danish - 500 ml, with three-ball
and 10 ml graduated ampule

Chromatographic column - Pyrex 20
400 mm long with 24/40 m inside

4. Water or steam bath

Reagents:

1. Methylene Chloride -
(Optima Grade)

.ality or equivalent

2. Acetone - Pesti

3. Carbon DisuM^rd

y or equivalent

distilled, HPLC/ spectral grade

4. Sodium Ig Reagent grade prepared by baking at
prior to use, to remove organic

^ip-Standards:

Hbenzene - Standards Grade Chem. Service or
eeruivalent

b-Terphenyl - 99% Aldrich Chem. Co. or equivalent
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Spiking Concentrations of Surrogate Standards:

For stock solution - Accurately weigh (to 0.1
o-terphenyl and 0.5 g chlorobenzene into a 2JDO
volumetric containing several ml of
flask to volume with acetone. This stock
stored in a freezer and is stable for

.Jjjjjjf'

For working solution of the
DF 10 of the above stock in acefc
stored in a freezer and is s

and 4834 for the prepare
Unless otherwise inst:
solution in each

Preparation of Glassware:

make a
fjis solution is

Spiking Solution - See Reagl§̂ |rlî i|ion of Methods #4828
••SAsfe. :"-"&\ui\SM«irsKSlUUae spiking solution.

"•'"KiiU?"

1.0 ml of this spiking

All glassware is soa .....
ff i. "'hours, rinsed s#»v*»Y-alift-$&»

times with
dried at 115°C

A..............
Sample Collecileŵ f

Samples
no

"Chem-solv" for at least four
tap water and rinsed several

Kuderna-Danish glassware is oven

to

collected in two 1 liter glass containers with
kept cool (4°C) until extraction is performed.
extraction is 14 days. Samples are acidified

HC1 upon receipt at the lab.
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Safety Precautions:

All concentration steps should be carried out in a hoocH
exposure of skin and respiratory tract to
carbon disulfide, or acetone should be avoided,
materials to be analyzed by this method are
contain toxic materials,
handling of unknowns.

Use good laboratory.-,.

Extraction Procedure:

NOTE: This procedure assumes that
are available for analysis and th
phase. Consult you supervisor i

1. Mark the liquid lev
used for extractioHI

•iii:wr;::r

the neck write
the level. T
funnel .

Spiking j
is

bottles of sample
e is one aqueous

ditions exist.

liter sample bottle to be
bottle contains liquid into

:he bottle instead of marking
sample to a 2 liter separatory

as specified by the analytical method,
fseparatory funnel at this time. (See

||j|ftJse 1.0 ml of the spiking solution unless

Add 1.0 ml of the surrogate working solution
time. (See Reagent #8.)

While transferring the sample, please record
**nsi;="Visual and olfactory observations relating to its

petroleum/organic content (such as strong gasoline
smell, weak oil smell, dark oily film on container
walls, solvent-like odor, etc.).
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Add 100 ml of methylene chloride to the sample bottle
and rinse the inner surface by swirling. Then .|ransfer
the methylene chloride to the separatory
the sample bottle and at some time during tjfeke^j
fill the bottle with water to the marked
determine this volume by transfers to a 1
graduated cylinder. Record this

Extract the sample by shaking for
frequent venting to release

NOTE: Do not use an automat*
preparation.

Transfer t
column eg:
500 ml

jninuHs with

,for this analysis

Allow the layers to s
If an emulsion forms
the solvent volume,
filtration, or c«
if you are unsj

lion,
to proceed.

at least 10 minutes,
eater than one third of
broken using stirring,
Consult your supervisor

'layer (bottom phase) through a
ig about 100 mm sodium sulfate into a

lish flask fitted with a graduated
___.,„.,, ̂jfiiilre the ampule is labeled with the sample

nuinbllJllyĵ lFa black marking pen.

HJKld ''lUlfecond 100 ml volume of methylene chloride to the
:S, 18 ''

1|| ĵw||pbry funnel and repeat the extraction procedure in
S1;lrps 3 through 5 above. Perform a third extraction in

same manner.

7. Rinse the sodium sulfate column with 20 to 30 ml of
methylene chloride. Then remove the column, add a glass
boiling bead, attach a three-ball Snyder column and wet
the column with solvent.
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8

10.

Place each K-D apparatus on a steam bath and concentrate
the solvent to ~1 ml volume. Do not allow the 4C-D to go

.$«•#£* .. .••'::":':'*!£

dry. Allow the apparatus to cool for at leastil
minutes. Approximately 1 to 2 ml will cone
ampule during this time. Remove the Snyc
flask, rinsing the joints with a small ,
methylene chloride.

Quantitatively transfer the entirj
ampule to a 5.0 ml volumetric
appropriate sample number and
methylene chloride. Mix
the solution to a GC vial
sample number. Transfe
12 ml glass vial also
number. The vial c
Store the 12 ml
date and put th
the GC instru

ents:r of the
with the

to volume with
isfer a portion of

h the appropriate
of the solution to a

h the appropriate sample
have a Teflon liner,

freezer dated with the prep
in a vial file and place in

NOTE: If
on prelij

s of petroleum are expected, based
observations, dilutions should also be

prepare and documented.

a DF 5 of the surrogate working solution
Bottle some in two labeled GC vials so that

be run with the batch of samples. Store the
__,.__er of the solution in a 12 ml vial that has been
': 1̂SS@P'
appropriately labeled with the rest of the vials in the

ezer.

Calculations:

See analysis method.
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Statistical Information:

See analysis method.

Quality Assurance:

For each set of samples, a blank must be extras
are monitored in each extract against accept*
analytical method. Ideally a matrix spike
duplicate sample is prepared for every be
less along with a lab control sample ((
a matrix spike). Duplicate lab cont]
substituted because insufficient sa

ogates
la in the
spike

samples or
ter treated as

can be
tinely submitted.

2376.W60
022494

Date

Date

Date
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01/15/93
"Vi r-

ility Assurance:
.••V:":::::"™.

/or each set of samples, a blank and a laboratory contrl|J|jj||
(LCS) must be extracted. A matrix spike and matrix —*Vo 'a*Bfe

duplicate must be-extracted for every batch of
less. Surrogates are monitored in each extract j.ga
acceptance criteria in the analytical method.

4833.W60
022194

Prepared by: ̂ -"7/fr̂ K

I
Approved by: _ V

Approved by: _

Date:

Date:

Date:
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^Lancaster Laboratories
^|f A Thermo Analytical Laboratory

Where quality is a science.

Procedural Amendment #1

Number: Analysis #2376

Title: Extraction Procedure for the Determination of GC Fingerprinton Pei||||pPi
Products in Water and Wastewater

Effective Date (listed on procedure): 04/08/94

Section(s) affected by change: Extraction Procedure

Reason for addition(s) or change(s): Authorized use

Change will be effective from (date): 06/27/96

Samples or project affected: All

List change(s) or addition(s) (specify whicl;

Extraction Procedure:

agent for extraction

2. Make the following chan

Change 100 ml of r

6. Make the folio wi

Change 100 methylene chloride to 60 ml

2376.W60
071696

Approved by:

Approved by:

Date:

Date:

Date:
Lancaster Laboratories • 2425 Hew/^f^Si^e^fO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Tax'717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company



^Lancaster Laboratories
l|F A Thermo Analytical Laboratory

Where quality is a science.

Analysis #5321, 5322
Initiated Date: 09/23/93
Effective Date: APR 0 2

TPH-DRO API
(Diesel Range Organics)

Reference:

"Method for Determination.of Diesel Range Organics,",
Institute (EPA Underground Storage Tank Work Groi
1993.

Related Reference:

1.

2.

Scope:

Total Petroleum Hydrocarbon
California Department of Heal
referred to as the Califor

Method 8015B, EPA*S

This method is desi

ican Petroleum
llPlpvision 4, August 8,

01

esel Method (modified),
LUFT Task Force. Also
5 Method.

titate mid-range petroleum products in water and
soil. This corresppj|«;|P^Jj|rJî e of C10 normal hydrocarbons through C28 normal
hydrocarbons. ifH^̂ mltions less than C10 normal hydrocarbons or greater
than C28 norrj(jaj?,p||||a
not be

ons (detectable under conditions of this method) will
are extracted by Analysis #7004 (soils), "Extraction

errnination of Diesel Range Organics in Soil or Solid Waste
(waters), "Extraction Procedure for the Determination of

Diese||^angejQrganics in Water and Waste water." Diesel range organics are
of 7 mg/kg or 0.1 mg/L on an "as-received" basis.

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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APR °2

Basic Principles:

Sample extracts in methylene chloride are analyzed by capillary gas
chromatography using flame ionization detection. Quantitation i
comparing the area of all chromatographic peaks (including reso
unresolved components) eluting between C10 (n-decane) andaC2SHiioctacosane)
with the total area of the ten components in the diesel

Apparatus:

1. Hewlett-Packard HP 5890 Gas Chromj
performing automated direct injectU
temperature programming and fU

2. Primary column - 30 meters
with a 1.5-//m film of RT)

Reagents:

or equivalent, capable of
romatography with

detection

fused silica capillary lined

1. Methylene chlorjj
temperature

|de quality or equivalent; store at room

2. Acetone -
4fc-,. ^

ity or equivalent; store at room temperature

3. NormalfiiMfbclp)on standards C10 through C28 as follows:

ijsi /7̂ ili|ane - 99% (Sigma Chemical) or equivalent"**""* ta-jBF
fpDodecane - 99% (Sigma Chemical) or equivalent
v

UK n-Tetradecane - 99% (Sigma Chemical) or equivalent

d. A?-Hexadecane - 99% (Sigma Chemical) or equivalent

e. n-Octadecane - 99% (Sigma Chemical) or equivalent
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f. n-Eicosane - 99% (Sigma Chemical) or equivalent

g. A?-Docosane - 99% (Sigma Chemical) or equivalent

h. n-Tetracosane - 99% (Sigma Chemical) or equiva1§j|r*li 111?
"!Asii*j!;ffi'.;..i:::!!|;;' ' ""'::-'-'«:'

.JI&,
i. n-Hexacosane - 99% (Sigma Chemical) or eijUl̂ isiuf̂ p'

j. /7-Octacosane - 99% (Sigma Chemicaiy

NOTE: Store all of the above at room

4. Stock diesel component standard,
hydrocarbon) - Add approximat
hydrocarbon standard to a 11
may be added dropwise usj

jS ***"

MeCI2. Stable 6 monthsjj

lly 5000 ppm total
1.0 mg) of each neat

etric flask. The liquid neats
ipettes. Dilute to volume with

ezer.

5. Working diesel co
hydrocarbon) - Pi
a 50-mL volu
3 months.

6. Working

ard (Approximately 100 ppm total
if the stock diesel component standard into

lestc ind dilute to volume with MeCI2. Stable

standards - Use the following dilutions as a
fe stock diesel component standard:

Vol. Std.
(mL)
1.0
1.0
0.1
0.1

Final Vol.
(mil
10
50
10
25

Use the 20 ppm linearity check standard for the following:
2 1.0 10

Store in freezer.
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7. #2 fuel oil neat reference material: This material may not be available as
a certified standard. A commercial equivalent may be used iftllie soufoe
is traceable. Store at room temperature.

8.

9.

10.

11

Stock #2 fuel oil reference standard (10,000 ppm):
0.5 g of the reference material into a 50-mL volumetric** .lUssSsiSa..
5 ml carbon disulfide. Bring the flask to volumt
chloride. Stable 6 months. Store in freezer.

mg)
containing
ene

Working #2 fuel oil reference standard (
the #2 fuel oil stock standard to a 50-mC
volume with methylene chloride. S
source check standard to verify
Store in freezer.

No. 2 fuel spiking stock -'_.
50-mL volumetric flask j
to volume with meth

ppmipfransfer 5.0 ml of
jetric flask and bring to

Used as an alternate
Fesel component standard.

g) 2. g of neat No. 2 Fuel into a
5 fhl_ carbon disulfide. Bring the flask

Stable 6 months. Store in freezer.

Prepare a DF 50 of the above stock and
.:Sfti!§h;. '''

: '''lllllilSfe.

No. 2 fuel workit
££$£?

bring to volumĵ |il|pcefin'e. 1 ml of this solution is added to the
sample as djrei|̂ i|y the sample preparation method (#7003 or #7004).
Store in fr*

Preparation

All glasswi|||is:!is3i2:

water,:—i*i^i
d in dilute Chem-Solv for at least 4 hours, rinsed with tap
eral times with deionized water. Kuderna-Danish glassware

and alHasswIPI related to dilutions are oven dried at 115°C.
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Sample Collection:

Wastewaters and waters should be collected in two 1-liter containers w1l||||f|i|
headspace and should be iced or refrigerated (4°C) until extn
Soils should be collected in a glass container (minimum 150 ml)
headspace and iced or refrigerated until extraction is performed, ll|f|fction #7003
(waters) or #7004 (soils) should be performed within 14 d.ajl̂ ^̂ itiiprare acidified
to pH <2 with HCI upon receipt to prevent microbiologiygl̂ igeSll̂ 'of sample.

Safety Precautions:

Direct exposure of skin and respiratory tract
disulfide should be avoided. Many sample
are "unknowns" and may contain toxic
handling of unknowns.

Initial Method Setup:

The gas chromatographic sy
working linear range of

hloride and carbon
analyzed by this method

good laboratory practice for

he conditions stated in Appendix I. The
termined for the diesel component standard

by injection of five levels|||̂ "ŷ kin||iiesel component standard (Reagent 6).
Linearity is assumed if llllpllcent relative standard deviation (%RSD) is less than

":•:. ":-.:.:::S:;t:î S:«:V...

injection of the 100-ppm diesel component
analyst the baseline chromatogram for a properly

20% over the working
standard at this tiilb0M

.sSsSS'W§S5^Ss\SiSi
operating syster̂ ||(̂ iWi|pthe calibration must be verified by analyzing a midlevel
#2 fuel oil r|||||j|i|in̂ j|idard (alternate source check standard). The calibration
curve mus|p|e fl̂ |̂d each day and every ten injections by the injection of a
continu|ngl||̂ gaJ|̂ Si standard (midrange - 100-ppm total hydrocarbon diesel
compj§|ent MHird). If these standards are not within acceptance criteria (see
QC A |̂e.pta:nife Criteria), maintenance should be performed and a new calibration
curve
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General Procedure:

1. On a gas chromatograph set to the conditions stated
in order, a sealed 1.5-mL vial with the following:
calibration diesel component standard (100 ppm total
continuing calibration standard should be run after.
See QC Acceptance Criteria section.

2. Start and download a sequence in the Chr

3.

4.

5.

proper chromatograph number.

After the initial standards are run, e
autosampler in the following orde
LCS, LCSD, and then samples.

If the concentration in the
method (approximately
diluted and reanalyzed^

Calculate
surrogate pre
added to ea§H
surrogate t
»AIWang

. The
rejections.

data system on the

ihes can be added to the
^standard, extraction blank,

the linearity range of the
hydrocarbon), the sample must be

6.

recoveries by comparing the areas of each
thf calibration curve to the area of the surrogate
Chlorobenzene will be used as an "advisory"

e extraction procedure will not be entered into the
the o-terphenyl surrogate is out of specification due

ince. If the surrogates are out of spec (See QC
eria), reprocess the chromatogram if the cause is obvious

If unsure, check with the coordinator, the sample
be reinjected, reextracted, or the limit of quantitation

Enter 999 for surrogate recovery if matrix interference exists
sample was diluted more than 20 x .

Quantitation of the sample is performed by comparing the area of all
chromatographic peaks (including resolved and unresolved components)
eluting between, and including, C10 (n-decane) and C28 (n-octacosane)
with the average response factor from the calibration curve.
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Calculation:

NOTE: All calculations and data entry must be performed by or under
supervision of a chromatographer with extensive experience in
GC chromatograms.

Area comparisons are performed by the Chrom Perfect datali
the area under the peak pattern for the chromatograms ojjjpi s
area is determined by the summation of the area of the^pilirnponents as
determined by the Chrom Perfect data system.

!termine

. Standard

Where:

Cs = Concentration of diesel r

Ax = Response for the di

W
F
(mg/L or mg/kg)

Inics in the sample, units in area

As = Average responseJ îS^^^nWhe calibration curve

Vt = Volume of fina|̂ |fe!|pt, in ml
JIW'*lllii8te--

Vs = Volume or l̂ î ||| î pmple extracted, in ml or grams

Df = DilutioJH^HIlSr
'•:;:;U"i'::.'viV:V.:.V;-;:. """";##"

:T!UiV:';\i\V.Vl:;:£';-.. ":"

Quality AssuJ||||̂ - "llir

|||pB̂  duplicate laboratory control samples (prepared as a spiked
JI and rnatrlx spike (on soil samples) should be extracted at least every 20

is continued for more than 1 day, a blank must be extracted.
A continWi| calibration standard must be analyzed every ten injections.
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QC Acceptance Criteria:

1. Blank - Value less than the limit of quantitation

2. Matrix spike - 50% to 150% recovery

3. Laboratory control samples - 60% to 120% rec

4. Chlorobenzene surrogate - 50% to 150% r
(Note: Advisory Surrogate)

5. o-Terphenyl surrogate - 50% to 15

6. Continuing calibration standar

a. Response ±25% of

b. Area of C28 wi
check)

sponse of the calibration curve

e area of C20 (mass discrimination

NOTE:

fcv Calculated Concentration
Expected Value

Concentration of Solution
Amount of Sample

x 100

Approved by:

Approved by:

Date:

Date:

Date:
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Appendix I

Gas Chromatographic Conditions for
TPH by GC/FID - DRO

Temperature:

Injector: 300°C
Detector: 320°C
Column: 100°C for 2 minutes, 30°C/min rise to.

Flows:

Injector:

Septum Purge Flow

Column Flow:

Hydrogen Carrier GasJltfc,. -,wisw,,-,

Detector:

N2 Make-up
Hydrogen
Air

Pressure

''%s!'
6.7 minutes hold

6 mL/min ± 0.5 mL/min

See pressure programming below

30 mL/min
30 mL/min

400 mL/min

ss\ssa@ssass'
raWwing pressure program is designed so that a constant flow of

is maintained from the time an injection is made until about
the elution of C28. The pressure is then rapidly programmed to

25 psi which yields an approximate flow of 45 mL/min for the remainder of the
15-minute run. The constant flow maintained initially is important for reproducible
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retention times. The pressure surge at the end is designed as a column cleanup to
purge the column of heavier, more labile components. Since the psi S(f
vary with column dimensions, exact psi values and programming rates
are determined for each chromatographic system as outlined beloJ

1.

2.

"
Determine the pressure needed in psi to maintain a||ipw';llli:.of
10 mL/min + 1.0 mL/min at 100°C and at 300

Using pressure programming, set the initial̂
value determined above. Hold this press
temperature is held at 100°G for 2 min

3.

approximately 1 m

5. Increase the
the pressure |

.£#£U;

program

Data collejipri

to the 100°C psi
utes (the oven

The oven reaches 300°C in 6.7
programming (the first 2 minutj
psi/min ramp rate which is r
initial psi to the 300°C psi

4. Hold the pressure at t

he onset of temperature
iOt included). Calculate the

ease the pressure from its
ined above) in 6.7 minutes.

alue determined in step 2 for
retention time of C28.

psi at 30 psi/min and hold so that the end of
corresponds to the end of the temperature

ormed on the Chrom Perfect Data System.

l̂Amatographic conditions as listed in Appendix II of the TPH by
4835, 4828, 4703, 5256, and 5260) method is an alternative for

Data collection is performed on the Nelson System 2600 series.
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Appendix II

PART

1. Analyze MeCI2 blanks until the system is stable.

2. Start a compensation run according to the HP mji
-lUUl!:

(Chromatogram must be manually started at thj||pata l||ption system).

3. Program the GC to use the compensation^, round subtraction
(see HP manual for instructions).

4. After column maintenance or inst
100-ppm DRO and surrogate
events, and slice area tables

Sti

a. Update retention ti
ten components
and FUEL*). J|

b.

w column, run a midlevel
ite the retention times, split

rrogate standard and each of the
andard in all calibration files (DRO*

Update the^piî |melKivents (using the retention times of
chlorobenl̂ ^^-terphenyl, C10 and C28) in the events section of

, DRO'SUM, DRO*PTP, FUEL*, FUEL*PTP,

c :ti slice area table (using the retention times of C10 and
the miscellaneous section of Report Write Plus - DRO*SUM,

>, FUEL*, FUEL*PTP, and REPLOT.

Cri |pe a sequence using the following methods:

a. DRO*STD.MET - Point-to-point integration with a plot, use for DRO
component.
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b. DRO*SUM.MET - Both the horizontal baseline and point-to-point
integrations, only creates a plot of the horizontal baselinĵ ^ .
integration, use for TPH-API samples and corresponding Ba'iH

c. DRO*PTP.MET - Point-to-point integration wfthouf|̂ gg|pWhod is
automatically pulled by DRO*SUM method, usiiji forHilroqate

.•.'.'•'•itifMt •":::;. •;:»«&!&!!••!: ^

calculations in samples.

d. FUEL*.MET - Both the horizontal base
integrations, only creates a plot of t]
integration, use for TPH-CAI sam

e. FUEL*PTP.MET - Point-to-f
automatically pulled by FU|
calculations in samples.

PART II

Using the data from

iDint-to-point
aseline

•prresponding batch QC.

without a plot, method is
od, used for surrogate

f. REPLOT - Point-to
automatically pull
calculations in

A

afion with a plot - method is
UM method; used for surrogate

m working surrogate standards:

1. Input inl| H|CPGM8 "ten component area" from each level of the
DRĴ ÎJ -report into component 1 (DRO AVG RF) of DRO*
-̂ ^allj| |file. This will generate a plot, corr. coef., % RSD, and an

r API samples.

AVG CF (from step 1) into CN1 of DRO*.Cal.

3. Enter/confirm summed concentration for the ten components of the
10 ppm standard (CCV) in component two (DRO 10.PPM CONC), CN2 of
DRO*.Cal. This is used to calculate the percent different of the
continuining calibration standards.
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NOTE: Only needs to be changed when new calibrations stock standards
are prepared.

4. Put the chlorobenzene DF5 area in CN3 of DRO*.

5. Put the o-terphenyl DF5 area in CN9 of DRO*.Cal.~v
."'.It;::;;. ":i:.'"-;UV.Ul!l;

6. Input the #2 fuel C10 - C28 slice area for
curve into component 1 (#2 fuel AVG) of
a plot, corr. coef., % RSD, and an AVG
samples.

7. Input the AVG RF (from step 6

8. Input the chlorobenzene and
respectively, of the FUEL*.C

calibration
Is will give you

method

of FUEL'.Cal.

area into CN3 and CN4,



Lancaster Laboratories
A Thermo Analytical Laboratory
Whtrt auiliry is » scitnct.

To: Lee Ann Tracy

Fr: Jenifer HessVl/W} 10/15/96

Subject: Response to Inquiry on 2RO Data

Example calculation for TPH-DRO usibng SOP 5321 or 5322:

Area of C10-C28 x Final Volume(ml)

RF in ICAL Initial Wt or Vol (g or 1)
mg/kg OR mg/1

The surrogate and matrix spike concentrations for TPH-DRO
are as follows:

Matrix Spike
Chlorobenzene
(Surr)
o-Terphenyl (Surr)

Soil (mg/kg)
3.93
4.22

4.22

Water (mg/1)
0.787
0.051

0.051

I have enclosed copies of chromatograms for TPH-DRO and for
TPH-GRO for reference.
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3.

SHM4

1.7

-B.02

-8,59
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*. t******* Cuetom Report for DRO by GC-FID ***********************
*>. Mc**************10-15-199614i19:56**********************************
* SAMPLE NAME: 105 PPM DRO STD . *
* 1AW DATA FILE NAME: C:\DIRECT6\DATA2\M288.51R *
* )ATE TAKEN: Oct 15, 1996 14:18:37 Cycle: 51 *

Version 43 *
Version 215 *

;alibration data can be found on sequence: M155 & M232 . *
.'IME OF LAST MODIFICATION OF CALIBRATION: 10/02/96 11:53:02 *

* Clewroark #: 5386 Instrument: CHROM 2—DET 2A OPERATOR: MAM/856 *

* METHOD FILE: . C:\DIRECT6\DATA2\DROMSTD.MET
* CALIBRATION FILE: C:\DIRECT6\DATA2\OROM.CAL
*
*

*: i*********************ANALYSIS CONDITIONS***************************
COLUMN: Rtx-5 30M x .53mm x 1.5um INJECTOR 300C FID 320C
GC CONDITIONS: 100C 2min to 300C C 30C/min hold 6.7min

CNST.FLOW=10ML/MIN THEN P.PROG.TO 45ML/MIN

SAMPLE WEIGHT/VOLUME (GM/ML) - 1 FINAL VOL(ML)*DF =1 .
*a :*********************************************************************
F-oak Ret Time Amount Peak Peak width Peak

_ » (miri) Peak Name__________PPM____Area CmirO___Height
2
»-

x_^
0
3
15
1.7
9

S.I
22

*

*

Total
T-tal

2.432
3.872
4.915
5.753
6.485
7.139
7.736
8.285
8.798
9.351

Start
Time
2.31
6.94

C-10
C-12
C-14
C-16
C-18
C-20
C-22
C-24
C-26
C-28

Stop
..Time,,,,.
9.45
6.98

slice amount *
slice amount* *

11.6177 301291
0.9214 332328
0.9034 329782
1 .0266 366088
0.9380 329885
12.0179 361444
0.9261 307252
1 .0279 360569
0.6404 341968
12.5004 360574

SLICE REPORT
Amount Amount* i
42.83021 57.94807% 343
0.00000 0.00000% 0

0.040
0.033
0.024
0.027
0.023 .
0.032
0.027
•0.025
0.027
0.032

A,rea
.0961E+04
.OOOOE+00

116382
168856
198686
217518
213725
197636
186295
220401
•195405
175666

Area*
23.4333%
0.0000%

42.83021 Total slice area « 3430961
57.94807 Total slice area* « 23.43328

1C >MP AREA

C- .0 RF =
C :8 RF =

3391180.0

30069.0
33263.3

C- .O/C-28 Mass Discrimination
C- .'O/C-28 Mass Discrimination

CCV \ Recovery
XX :******************

C-20 RF =

-10.62
4.84

34955.9

*********************

0- 'ERPHENYL % RECOVERY

E» .ered by:

Verified by:

0.00 %
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Analysis #5323, 5325, 6175
Initiated Date: 10/20/93
Effective Date: FEB 0 61996

References:

BTEX/Gasoline Range Organics (GRO) - API

rr\c^cL^ \ju'< \\ VDQL
•for GRO oo \y - fa

1. "Method for Determination of Gasoline Range
Underground Storage Tank Work Group Dra
Institute, Revision 6, 08/18/93.

2. Methods 8020A, 5030A, 8000A, Te,
Waste, ERA SW-846, Third Edition;4

3. Method 602, 40 CFR, Part 1

Related References:

1. "Total Petroleum H
Force, California

2. Method 801
EPA SW-8

Scope:

This methajli
may
and

ricari Petroleum

'or Evaluating Solid

nalysis—Gasoline Method," LUFT Task
Health Services.

Mfr ^
led), Test Methods for Evaluating Solid Waste,

<$t\ a purge-and-trap, gas chromatography (GC) procedure and
mine the concentration of gasoline range organics in water

nds to an alkane range of C6 (methylpentanes) through C9

(trim(3||ylben^enes) and a boiling point range between approximately 60° and
170a l̂li|||pmit of quantitation (LOQ) for this procedure is 0.05 mg/L for waters
and 1 mg/kg for soils. The respective limits for BTEX with separate xylenes are
referenced from Lancaster Laboratories' Analysis #2213.

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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With the use of a photoionization detector (PID) in series, this method can also be
extended for the determination of volatile aromatics (BTEX) as specific
Method 8020A, with o-, p-, and /n-xylenes being reported as total

Summary:

Samples are analyzed using purge-and-trap sample conce
are analyzed directly by purge-and-trap extraction and
dispersed, according to Lancaster Laboratories' Anal
Extraction of Soil and Solid Samples for Determin
Purgeable Halocarbons," in methanol to dissolv
portion of this methanolic solution is analyze
method as it applies to water samples,
detector (FID) and, optionally, a PID in
Quantitation is based on FID response

Apparatus:

1. Gas chromatograpbjj
temperature proc
the proper ser

De

samples
pies are

Preparation and
ible Aromatics and

rganic constituents and a
-trap GC following this

bved by a flame ionization
'first in the series),

component standard.

lercially available GC capable of
equipped with a PID and FID that provides

ind fhearity may be used.

2. GC columr̂ î̂ ^DB-624 GC column, 75-meters length with 0.53
ID, 3-rti|(|||||fJJ|i|»ickness or equivalent. Equivalent column must be

2-methylpentane from solvent front and resolving
ene.

trap - Ol Analytical Model 4560 concentrator or equivalent
wifMr^560 infra-sparge sample heater and the following specifications:

Purging chamber (sparge) is designed to accept 25 mL of sample
with a water column at least 1 2-cm deep. The gaseous headspace
of the sparge is < 1 5 mL total volume.
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b. The trap must be at least 25-cm long and have an inside diameter of
at least 0.105 inches. The trap is prepacked (Tenax®)
from instrument supplies vendor.

c. The desorber should be capable of rapidly heatingq§| ̂ |§p 180°C
for desorption. The trap should not be heatedj3eyo^^800C, and
should not exceed 220°C during the bake

d. The infra-sparge heater uses unique hig|||f||!j£ity infrared heating
with direct sample temperature feed
thermocouple submerged in the
for the purge cycle.

5. Standard/surrogaj||js|
SIM/spiker or

rtfflqpp an inert
heat the sample to 40°C

4. Autosampler (optional) - 01 Anaj
equivalent. This is a 51-pos
to the Model 4560 sample
transfers the methanol
the common sparge v

4551 sample cooler or
multisampler which interfaces

\ The Model 4551 individually
e standard 40-mL VOA vials to

ample concentrator.

(optional) - Ol Analytical Model 4551
or two automated standard/surrogate

syringe spikeriftapfe added to the Ol Analytical Model 4560
concentrati|p|D ;̂liiî fetically introduce internal standard, surrogate

..̂ .̂Zrr̂ It̂ I solutions to the samples being transferred to the

-mL Luer-Lok gastight glass syringe; 5-mL Luer-Lok gastight

k Mj||?syringes - 10-, 25-, 100-, 250-, 500-, and 1000-//L gastight
i|||pnges

8. Volumetric flasks - 10, 25, 50, 100, 200, 500, and 1000 mL, all with
ground-glass stoppers
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9. Glass vials - 1.5 ml with screw caps fitted with septa

10. 12-mL glass vials with Teflon-lined screw caps

11. Stainless steel spatula

12. Pasteur pipettes (with long tip)

13. Balances - Mettler analytical balance or eqi
weighing to the nearest 0.0001 g

pable of accurately

14. Mettler toploading balance or equiv
nearest 0.01 g

15. Trap-packing materials - 2,
chromatographic grade (T,

Materials:

Laboratory deionized wat
standards. Purge-and-t|
other calibration and
stated in the referen
indicate the

of weighing to the

bxide polymer, 60/80 mesh,

repare all sample dilutions and working
(brequivalent) methanol is used to prepare all

rds. Standards can either be prepared in house as
at compounds obtained from suppliers which

ound or prepurchased from suppliers. No correction
purity is >96%. Prepurchased standards must havefor purity is madfe^pl̂ lf

the concen1|i|f̂ p̂ |iips' solutions documented by the supplier. If the purity of the
standard isf||9W^J calculation to correct for the standard purity is performed and
documefvtlfcllthiiitandards notebook.

Safe

The toxicities of all compounds used in the method have not been established,
however, several of the compounds are considered carcinogens. Each compound
should be treated as a potential health hazard. The major route of exposure is
inhalation during handling of the neat materials while preparing stock standards.
These stocks must therefore be prepared in a hood to eliminate the risk of inhaling
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b. 12 individual component stock calibration/check standards prepared
in methanol at the concentrations shown in the table

Component

2-Methylpentane

MTBE
(Tert-methylbutylether)

Benzene

Iso-octane
(2,2,4-Trimethylpentane)

n-Heptane

Toluene

Final Individual
Component

Concentration
(//g/mL)
15000

0.1500

1,2,4-TriimthtfWMMt

500

0.1000

0.0500
0.1500

0.0500

lards are stored in 12-mL vials with screw-cap lids and
silicone septa (may vary based on availability) at -10° to

I &2Cpj (14° to -4°F) for up to 180 days.
ttfflWlW'

c.

iflOTE: Indicated weights are targets; actual weights should be
^within ± 1 0% of the target weight.

Surrogate/internal standard - Trifluorotoluene (TFT) is used as the
internal standard on the PID and surrogate standard on the FID. <£
1,2-difluorobenzene is the second surrogate standard on the FID. ^<
Bromofluorobenzene (BFB) is the surrogate on the PID. Stock -pp-V^J .
surrogate/internal standards are prepared in methanol by adding -j-h<2-

5^
I -chloro - 3 -

.
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0.0500 grams of neat compound (±.005 g) to methanol in a 10-mL
volumetric flask. These standards are stored in 12-mL vflrts with!
screw-cap lids and Teflon-lined silicone septa (may vary 1
availability ) at -10° to -20°C (14° to -4°F) for

fte|IK;nn*BilBI ''••
Secondary dilution standards are prepared by JgkinglSiit following

••'•Vr.ittSi'HVSi: "AihiKttKKi..

volumes of individual surrogate stocks to
volumetric flask:

Trifluorotoluene - 0.5 mL
1,4-Difluorobenzene - 0.5 ml
Bromofluorobenzene - 0.25

2. Secondary dilution st

a. 550-ppm BT

These standards are store
Teflon-lined silicone sep
-20°C (14° to-4°F) f

Is with screw-cap lids and
ased on availability) at -10° to

orking standard is prepared by taking
1 ml of t|̂ B5^H3ipWBTEX/gasoline stock standard to methanol in
a 10-mL ^^^ r̂ic flask. These standards are stored in 12-mL vials
with si|||!|̂ CBl|(3s and Teflon-lined silicone septa (may vary based

-10° to -20°C (14° to -4°F) for up to 180 days.

b. calibration standard B is prepared by placing 0.5 mL
individual component stock standard into methanol in a

volumetric flask. These standards are stored in 12-mL vials
screw-cap lids and Teflon-lined silicone septa (may vary based

availability) at -10° to -20°C (14° to -4°F) for up to 180 days.
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20 fjL added to 20 grams of soil (methanol extraction) :

gasoline

for BTEX compounds, 20 fjL of spike in the appropria |̂ĵ |ipelweight of
'̂ HiiW:V '̂̂ :'

sample yields the values indicated below: '

Component

MTBE

Benzene

Toluene
Ethylbenzene

p//77-Xylene

o-Xylene

Naphthalene

For custom
compound

.*-.. •!^3esS*i&.

be used inllllrtF"

Soil
Concentration

(A/g/kg)

260'5

152'4
. . . .

974
S? ••=•;

_tr ati o n

:;- ^ A 4

194.8

40.8

175.6

63.2

N/A

r'cj |tpdlnds such as naphthalene, an appropriate single-
, prepared as indicated in Analysis #2213, may

above standard.

stored in 12-mL vials with screw-cap lids and
septa (may vary based on availability) at -10° to -

I to -4°F) for up to 30 days.

- Purge-and-trap grade or equivalent. Store away from other
nts.
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Sample Collection:

Aqueous samples are to be collected in triplicate without headspac^ in v

contaminant-free 40-mL glass vials fitted with Teflon-lined septajf̂ ^1*^
Samples should be adjusted to pH <2 with approximately .2 ml
hydrochloric acid (HCI) as a preservative for aromatic analytflifti Alf1

be cooled at 2° to 6°C (36° to 43 °F) at the time of collej
samples must be analyzed within 14 days of collection

Soil samples are to be collected using the recommf
846. Samples collected according to this proto;
(36° to 43 °F) at the time of collection until at
analyzed within 14 days of collection.

Instrument Operating Conditions:

1. GC conditions - See Ap

2. Purge-and-trap con

The purge
minute dry
if necessar̂ |̂ |j||
should JP^^ "̂32'

les must
alysis. All

g protocol in SW-
>e cooled at 2° to 6°C
;

amples must be

consist of an 8-minute purge followed by an 8-
desorb cycle should be 4 minutes at 180°C and,

preheat should occur at 175°C. The bake cycle
at a temperature of at least 180°C, with longer

fhever necessary, to facilitate baking off heavier
may remain on the trap after desorb.

yyfffilibration standards are prepared in the 25-mL syringe, injecting the
iiquired amount into the syringe containing reagent water and methanol
(25:1 ratio). To this standard is added the 10.0//L of surrogate/internal
standard. Attaching the Luer-Lok end of the syringe to the sparge port,
inject this final solution into the purge vessel. Proceed with the purge-
and-trap procedure.
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The 12-component BTEX/GRO calibration standards are run at five
concentration levels at or above the method detection limit (l|f|jy J|
through a working range that mimics the normal concentratiorV î||i||ri
samples. The working calibration standards are prepareĵ |||p^ujirlgrthe
appropriate volume of secondary dilution standard witlii|̂ :̂ p|§Sportion
of methanol to reagent water in the 25-mL syringe.

Calibration is performed using the external stag
detection and internal standardization for PI
point-to-point calibration curve is used,
defined in Department 34 SOP-PA-0324

Analyte Response/Calibration Factors^
Analyte Response/Calibration Fac
is calculated for each analyte
standard deviation (RSD) of tl
average CFs may be used
a calibration curve must
curve must be review
any suspect levels
achieved. Alter rvgplylf
may be used.

s meirvod for FID
jon. In either case, a

factor (CF; as
I Calculation of the

Standard Deviation for
orrelation Coefficient"),
level. If the relative

ly analyte is <20%, the
ation. If the RSD exceeds 20%,

'or RSDs >15%, the calibration
ing the individual CFs for each level,

rated to see if a lower %RSD can be
least squares fit to the calibration data

petroleum hydrocarbons portion of the
analysis, the clisilon factor (CF) is calculated for each calibration level•'•"H. -3s&g&&e»~..

RSD of the CF is >20%, the calibration for that
eated. As defined by Chrom Perfect:

Total Area Response

- .for each a
analyte

Response Factor =
Total Amount (up) Purged

dng calibration curve and CCF are verified every ten samples by
injajpng a midpoint continuing calibration standard. If the response for
iliis standard is not within 10% relative percent difference (RPD) of the
calibration response, or if the PID response for individual components is
not within a 15% confidence interval, a new calibration must be
performed.
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Relative percent difference = CFtF ~ CCF x 100
(CRF + CCF\

2 }

Where:

CRF = Average calibration factor from the

CCF = Calibration factor from the midpoi
standard

Procedure (Water Samples):

NOTE: The syringe and syringe plunger
deionized water between samples. All
should contain 10 juL of the seconda
solution added prior to purging.

st

1 .

2.

Set purge-and-trap
section and Appej|

Run a deioni
w<Next run

case a

cal

calibration

3d at least 3 x with
fdards, blanks, and spikes

rogate/PID internal standard

ions as specified under the Apparatus
ethod.

I blank as an instrument startup/cleanup blank.
ck standard unless starting a new batch, in which

[Ofitrol sample (LCS) and a laboratory control sample
be run. The LCS will take the place of the initial

Prepare by injecting 10 //L of the GRO check standard
25-mL syringe filled with 24 mL deionized water and

ofMpthanol. Inject 10 //L of surrogate standard. Attach the Luer-
the syringe to the fitting on the purge chamber (sparge) and

injejgt the standard into the sparge. The LCSD is prepared by repeating
fi||Iiame steps as above.
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3.

4.

5.

6.

8.

When the program on the concentrator reaches the Desorb cycle, the
water in the sparge can be drawn out with the 25-mL syringj||j|njessj
concentrator is fitted with a functional auto-drain mechanism):l||l|h1|
water in the sparge is drawn out manually, any
be drawn out during the Bake cycle.

After the run time has expired, the program on
advance to Standby. Once the printout from
has been reviewed and the possible need f
out, the next sample can be prepared an
Quality Assurance section of this met

If starting a new batch, a MeOH
be run. Fill the 25-mL syringe
Inject 1 mL of methanol into
surrogate standard. Place.,

:or will
ata Ijpection software
lion has been ruled

the sparge. See
ceptance limits.

e control standard must
mark with deionized water,

ringe followed by 10 /A. of
arge and press the Start button.

If starting a new bate
Prepare the 25-mL
methanol. Injec
syringe follow
sparge and

7. Open tj|

detection limit standard must be run.
4 mL deionized water and 1 mL of

BTEX LOQ standard into the 25-mL
surrogate standard. Place this into the

||fal and carefully pour off the top layer of sample. Fill a
lib headspace (two, if only one 40-mL vial was
ient) for repeats. Carefully fill the 5-mL syringe to

with sample. Replace the plunger, vent any residual air, and
^volume to 5 mL. Prepare the 25-mL syringe with 19 mL of
water, 1 mL of methanol, and 10 pL of surrogate standard,

the 5 mL of sample into the sparge first, followed by the contents
HPfhe 25-mL syringe and press Start. If the odor of the sample indicates
high organics, a dilution should be made.

Continue analysis of samples in this manner for ten samples at which
time a new CCV must be analyzed.
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9. For every batch of 20 samples analyzed, a BTEX/gasoline MS and matrix
spike duplicate (MSD) should be performed. The MSs are 24J§||., jiffi
deionized water + 1 mL MeOH + 20 //L working spike
surrogate. The sample is placed into the 25-mL syring§f|iiliifnfiertf

;SSSSi;;'";:; ŝiSiusU;lssBf

Inject the sample and spike as in step 8 above. 'lt!fc JlPtSf'

3x with
s, and spikes

ID internal standard

Set purge-and-trap and GC co
section of this method.

Run a deionized water
Next run a working c
case an LCS and L
initial check sta
standard sol
water and

Procedure (Soils/Solid Wastes):

NOTE: The syringe and syringe plunger should be rir
deionized water between samples. All samples, st
should contain 10//L of the secondary dilution
solution added prior to purging. M

1.

2.

cified under the Apparatus

, instrument startup/cleanup blank,
unless starting a new batch, in which

Attach the*

run. The LCS will take the place of the
e by injecting 10 //L of the GRO check

-ml syringe filled with 24 ml deionized
thanol. Inject 10 //L of surrogate standard,
id of the syringe to the fitting on the purge

id inject the standard into the sparge. The LCSD is
iting the same steps as above.

rogram on the concentrator reaches the Desorb cycle, the
e sparge can be drawn out with the 25-mL syringe (unless the

corpirftrator is fitted with a functional auto-drain mechanism). If the
£i|ifr in the sparge is drawn out manually, any remaining water should
^drawn out during the Bake cycle.
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4.

6.

7.

8.

9.

After the run time has expired, the program on the concentrator will
advance to Standby. Once the printout from the data collector! software
has been reviewed and the possible need for reinjection has
out, the next sample can be prepared and injected
Quality Assurance section of this method for acceptarKHirrHH

If starting a new batch, a MeOH blank/surrogate.,
be run. Fill the 25-mL syringe to the 24-mL
Inject 1 mL of methanol into the 25-mL syrit
surrogate standard. Place this in the spaj

If analyzing for BTEX and starting a
standard must be run. Prepare thf
water and 1 ml of methanol foil?
Inject 10 //L of the BTEX LO(
this into the sparge and pr«

wed by 10 jt/L of
the Start button.

0.2-ppb detection limit
with 24 ml deionized

/;L of surrogate standard,
o the 25-mL syringe. Place

ard must

Prepare methanol extr
Analysis #2379.

Prepare the
methanol
Inject the
of the

e samples as per Lancaster Labs'

24 mL of deionized water, add 1 mL of
the sample and 10 /yL of surrogate standard.

into the sparge and press Start. If the odor
high organics, a dilution should be made.

of samples in this manner for ten samples at which
CCV must be analyzed.

batch of 20 samples analyzed, a BTEX/gasoline MS and MSD
shJtWd be performed. The matrix spikes are 24 mL deionized water +

SfjflPil MeOH + 20/vL working spike solution + 10/A. surrogate. The
sample is placed into the 5-mL syringe, as normal. Inject the sample and
spike as in step 8 above.
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Identification of Analytes:

Comparison of sample peak retention times to standard peak retention
used to tentatively identify compounds. A window of ± 3 stand?
the average retention time based on five to six previously analyzl
standards can also be used as the basis for identification. F*
should also include normal vs. abnormal peak shape and
of the surrogates and internal standards. Ultimately, tl
of the analyst should weigh heavily in the i

Dilution of Samples:

iic range of the method
zed. A dilution(s) is

ted and fall within the dynamic
tunning on sequence, the analyst

may be necessary to analyze a
:ain all analytes are below the LOQ. If

until analyte levels are below the

Sample which contain levels of analytes ab
(the highest-level calibration standard)
performed so that all target analytes cj
range of the method. If the instrur
must determine if there is carryoyj
reagent water blank (cleanup bU
they are not, the cleanup blai
quantitation limit.

Calculations:

The concentratio,r|||pi|||p|pthe sample is determined by calculating the absolute
weight of analyte1p]||||̂ irforn a summation of peak area for all peaks eluting in
the range ô v||̂ |p.pi|ihg) 2-methylpentane to 1,2,4-trimethylbenzene, using the
calibration||§rveiH|alibration factor. The concentration of GRO in the sample is
calculated as

Wt
Vt_
Vp

DF
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NOTE: The portion of the above equation in [brackets] is for calculating soils only;
disregard for waters calculations.

Where:

Cone = Concentration of GRO (in mg/L for waters and mg/kg

Ar = Area for GRO in the sample, as defined by the ga.s ĵfî t||{f rince pattern,
units in area

CRF = Calibration response factor, units in area///

DF = Dilution factor, normally waters have a
default value of 25 prior to any dilutic

Wt = Weight of the sample extracted,

Vt = Total volume of extract, units 'i

Vp = Volume of extract purged

lue of 5 and soils have a
pie matrix

e wet weight of sample,

default)

the concentration of BTEX componentsRefer to Analysis #2213 for
in a sample.

Quality Control:
..%:,. '"iiiiite:;"ir

In order to monito||iiî îi)erformance of the analytical system and the
effectiveness ofjtfli|ii|||tloli in dealing with each sample matrix, each sample,
blank, standJ l̂p /̂sfMed sample is spiked with 10 pL of surrogate/internal
standard. Iferogllitrecoveries should be 75% to 125% for trifluorotoluene,

£#:.'•••:£«"*:. £«"«:':'• ^ _ _ _ l ^ « . < >

bromobenzene.
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If two or more surrogates are out of specifications, the sample is repeated. If the
surrogate(s) is still out of specification, a QC check is analyzed (see
QC check is within specifications, matrix interference is suspected and thHi|i||iffst
can continue. As stated above in the Calibration section, the ca^^^^^^pis are
verified every ten samples by analyzing a QC check standard wh11§̂ l̂a1hs every
analyte of interest. If the recovery of any analyte is
range (85% to 115% for the PID), the QC check standan

If these compounds are within the acceptable range
standard is acceptable. If these compounds are st
on the repeat, the system is recalibrated. The
FID is calculated using the total area between^
trimethylbenzene (minus the areas for the
(in ppb) of the check standard componer

at, the QC check
acceptable range

check standard on the
ane and 1,2,4-
and the total amount

ptable

This CCF is then compare
RPD is calculated accor

ge CRF from the calibration curve and a
owing formula:

100

not

check standard. Otherwise, the check
to confirm the results. If the repeat check standard is

n thlflilceptable range, then recalibration must be performed before any
may be analyzed.
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run,

Method blank/surrogate control standard (1 ml of methanol to 24 ml deionized
water plus 10 /;L of surrogate standard for both soils and waters) - Thep^aluesj
should be less than half the LOQ for each component. The values will s îVtoi|in
specification if between this value and the LOQ, but if clean samp
these levels may be enough to give false reportable values in t
therefore, a methanol cleanup should be run, followed by a re^eatlp||tion of the
method blank/surrogate control standard.

LCS/LCSD - These are performed for every batch of les analyzed. The
f the workingLCS and LCSD are prepared by adding 1 mL methajafPi- . .„.

check standard + 10 /A. surrogate standard to 24?l|ji||eionized water. 20 //L of
the BTEX/GRO working spike standard, repress
the Reagents section, is added to the 25-ml
section for each matrix type. The recovej
gasoline) should be between 85% and
The RPD is calculated as follows:

RPD

as indicated in Item 6 of
'escribed in the Procedure

alyte of interest (including
Imaximum RPD should be 20%.

100

technique is questioned. If the solutionReinject i f surrogates a p w o r

integrity is questione|||̂ ]f̂ î ih: standard and reinject. If it is still out of spec,
new working solujf||pK^ î̂ prepared from the stock solution and/or new stock
and working soil |iHJWi|̂ e prepared from neats. If it is still out of spec,
recalibrate. ,1

MS/MSD 'iH îf-i * performed for every batch of 20 samples analyzed. 20 /jL of
the BT /̂GiWipiking standard, representing levels as indicated in Item 6 of the
ReagJ|if|| sejgfpn, is added to the 25-mL syringe as described in the Procedure
sectiot̂ ||0ach matrix type. The recovery for each analyte of interest (including
gasoline) should be between 75% and 125%. The maximum RPD should be 20%.
The RPD is calculated as follows:

oon _ I MS recovery - MSD recovery \
rlrU — ————————*———————————————— X

(MS recovery + MSD recovery}
( 2
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MS/MSD - Same as LCS, except calibration is only performed when matrix effect
can be eliminated. iftlllis.

The results from the unspiked (BKGD), MS, MSD, LCS, and
samples are recorded in the Lancaster Laboratories' sample
database referencing each appropriate batch of up to 20 sa
performed. Surrogate standard and blank results are
database.

53235324.W60
020196

it was

prepa|̂ »l̂ ivp-

Approved by:

Date: <P/5Y?6/r/7

Date: V*/ft
/Z.

ApprovedCby W Date: o2/^/%
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Appendix I
GC Conditions

Flow Rates
mL/min

Helium

Hydrogen

Air

Nitrogen
(makeup gas)

11 ± 2

*35 ± 4 ,

*160 ±

20
Jfc'.-..';r•:•.::•.•/ «;-.r.;~:-..

.;:

H

F
-"•ii

1

* Settings will vary according to manufacturer'
for detectors.

Hold Temp 2 ,

Miscellaneous GC Settings

lector #1 Temp

^Detector #1 Temp*

Detector #2 Temp'

200 °C
240 °C
260°C

*lf using "piggyback" detectors installed on a single port, use a temperature of
260°C for that detector port.

NOTE: Conditions may be altered to improve resolution of gasoline range organics
or to facilitate column cleanup after samples containing heavier purgeable
compounds are run.
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Appendix II

BTEX Calibration Levels for the
12-Component Standard

2.5
Level A
. Std.
(x/g/D
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Appendix II (Continued)

GRO Calibration Levels for the
12-Component Standard

Component

2.5//L
Level A

Std.
(//g/L)

5;/L
Level A

Std.
(//g/D

25
Le

10
Level B

Std.

2-Methylpentane 3.00 60.0 120

Benzene/lso-octane 160

1,2,4-Trimethylbenzene 40.0 80

NOTE: The i
the actual concentr

both tables are approximations and will fluctuate with
dividual component stocks.
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Soils and Solids for Volatile Target Compounds by
atography/Mass Spectrometr
Capillary Column Technique

Gas Chromatography/Mass Spectrometry (GC/MS^^^^^P§^

Reference:

1. Method 8260A, USEPA SW-846, Revision
.:•-.. ""•:&!

2. Lancaster Laboratories Analysis #037
Preparation," Initiated 08/21/89.

Scope:

This method is suitable for the deter,
SW-846, Method 8260A (Tables

mpounds listed in USEPA
r soil and solid matrices. The method

uired to perform a search foralso is appropriate for acquiring;d|
tentatively identified compourviî p|̂ l̂ blatile organics GC/MS analyses. This
analysis should be performe|l%y 6rl§|o*er the direct supervision of an operator
experienced in the
methodologies.

Basic Principles: j|

A 5-gram

oifplatile organics by GC/MS purge and trap

Wution of a sample extract, as described in Analysis #0374,
"Solid Matrî ||ampj|fPreparation," is placed in a specially designed purge vessel.

^The sar j ipe^lpgid with an inert gas and the effluent gas passed through a
sorberfiflrap Y||ere the volatile organics are trapped. After purging, the sorbent
trap is r̂ Ctll̂ eated and backflushed onto the head of a gas chromatographic
column held at the appropriate initial temperature for the column in use. The gas
chromatographic column is temperature programmed to separate the volatile
compounds which are subsequently detected and identified using mass
spectrometric techniques.

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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Apparatus:

1. Gastight micro syringes - 10 fj\ and larger

2. 5-mL gastight syringe

3. Analytical balance capable of accurately

4. Top-loading balance capable of weighing

5. Glassware - Volumetric flasks, Class

6. Purge and trap device - Consistin
desorber; the Ol Analytical 45
the requirements of this metMf

7. GC/MS system - The HP*
GC/MS system meets

A

Reagents:

1. Reagent wajel
at or abovii

und-glass stopper

ê purger, the trap, and
C 2000, or equivalent meets

fFinnigan Incos 50, or equivalent
ents for this method

criteria*!

2&

ned as water in which an interferant is not observed
fig limit for parameters of interest. In general, the

deioniz.eil%ite|i!l applied at the taps in the laboratory will meet this
4sg;|llilfs\lisi !v

Sfligent water does not meet the requirements, see your
instructions.

land other appropriate solvents (i.e., TGDE, CS2) - For purge
arvHlip analysis or equivalent

3il|pock standard solutions - Prepared from assayed standard materials or
purchased. Stock solutions must be prepared in methanol or an
equivalent solvent.
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a. Place about 9.8 mL methanol or an equivalent solvent into a tared
10.0-mL glass-stoppered volumetric flask. Weigh the flff|||p th§|
nearest 0.1 mg. "l*HitlflP

f .

b. Add the liquids using a syringe or pipet by addinĝ ||i|̂ |̂|§ drops
of the assayed material to the flask, being careful tnlp : drop hits
the side of the flask. Bring the volume of
10.0 ml. Calculate the concentration of

c. The stock standard solutions are storĵ i ti||j|ssealed

ask to

screw-capped vials at -10° to -
concentration, date prepared, a
the bottle.

d. Replace stock standard

e. For most of the

compound name,
frdate must appear on

6 months.

, the stock standard solutions are
purchased from a,̂ ||ji|or a||iolatile organic compound (VOC) mixes.

' ;H^ ;̂̂ -5UV^ - ..;-V:V:̂ Vr.::

The VOC mixesa .lfi$j|||rogether into one volumetric flask to a
harned VOCXXXZZ, where XXX
ZZ designates the day that the dilution

.
known conce|r
designates

compounds which are gases at room temperature
purchased from a vendor.

4. ^icbnd|diution standards - Using the stock standard solutions,
pjp|̂ |re:|||bondary stock solutions in methanol or an equivalent solvent

the desired compounds. Tables IA-IB list the compounds
under Analysis #5441, 5442, 6292, "Soils and Solids for

|iirtile Target Compounds by Gas Chromatography/Mass Spectrometry
(GC/MS): Capillary Column Technique." These standards are prepared
by calculating the volume of each stock standard required to produce a
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given volume of a mixed working standard with a known concentration
of each analyte. The working standard is tested according tojltli,, jfi
SOP-MS-006, "GC/MS Volatile Standards TraceabiHty." The
working standard is pipetted into 1.5-mL Teflon-lined
vials and is stored at -10° to -20°C. A designator ir
standard, month, and day of preparation must be o|||the l|||||ard vials.
The designator and the calculations for the workiy|p |̂djî p)reparation
are to be recorded in the standards logbook. RJ îce;iiipridarY dilution
standards every 6 months.

Matrix spiking solution - Prepare solutic
solvent that contain the compounds
in a similar manner as described abjjj
standards. These solutions se
the quality control reference s
duplicates, therefore, two
for analysis with these sô i>̂ ||Het

6 1 _«Si"ti::;Jiy:v. ".sisSiifei:months.
ace

thanol or an equivalent
known concentrations

econdary dilution
matrix spiking solution and

Matrix spikes also serve as
same sample need to be spiked
the matrix spiking solution

•:Sr:«U"

6. Surrogate standa|||spl̂ |̂oRjtion - Prepare stock standard solutions for
1,4-dichloroeth|||e-dJ '̂to1iine-d8, 4-bromofluorobertzene, and
dibromofluor.p/rlî iiî  in methanoi or an equivalent solvent. Prepare the
surrogate s1i|p|BjrM p̂ing solution from the stock standard solutions at a

in methanoi or equivalent solvent. Replace
spiking solution every 6 months.

7. lr|̂ rnS^ |̂ndards solution - Prepare a solution in methanoi or an
iS, d^^a|ot|psolvent containing fluorobenzene, chlorobenzene-d5, and

•;vi':Vi-;:.:'V:-. 'l$&$^£$&2&&£j?'

Jff i ,-Pffiimbrobenzene-d4 at a concentration of 25 //g/mL using stock
flllk .̂stajilferds as described in 4 above. Replace the internal standards

every 6 months.

8. 1,4-Bromofiuorobenzene (BFB) standard - Prepare a 25-//g/mL solution of
BFB in methanoi. Replace this solution every 6 months.
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9. Store all standard solutions at -10° to -20°C.

Preparation of Glassware:

All glassware is washed with soapy water, rinsed with tap waterl||||ir||p||pa with
deionized water, and baked in a drying oven at 100°C for at ;fe;ast'i|||i|jrs.

Safety Precautions:

The toxicity or carcinogenicity of each reagent usedJW
precisely defined; therefore, each chemical
potential health hazard. Exposure to these che
lowest possible level by whatever means av
lab coats, safety glasses, and gloves.

Sample Handling:

The samples to be analyzed usin
stored in a refrigerator betweejf||v
analyzed within 14 days of j

Training and Qualification,,

Analysts must be

>d has not been
lould Be treated as a

je reduced to the
the use of fume hoods,

-846, Method 8260A, should be
In addition, all samples must be

pe proper method of volatile organic sample
preparation and ar|ii||liii|peterrnined by the supervisor(s). All training and
education relajHiip|M|||itiie organic sample preparation and analysis shall be
documentecfflf̂ IS^^artalyst in their training record.

Waste Generation and Disposal:
;Svfc. .trfih-

Neat 8iiii|iipPiid sources and stock solutions shall be collected into a lab pack upon
expiration. The lab pack is delivered to Safety personnel for appropriate disposal.
Expired secondary standard solutions in methanol shall be disposed of as solvent
waste. Pour expired secondary standard solutions into the appropriate solvent
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I. The calibration check involves, analyzing the 50-//g/kg standard and
calculating the RRF for each compound. Minimum RRFjf||$|fs
described under the calibration section for the SPCC
must be met. Also, the percent drift between the
concentration and the measured concentration

'£•;•

•bund in
the 50-//g/kg check standard are calculated asj|pjlo\l

% Drift = x 1

Where:

C1 = Standard concentr

Cr = Measured cone.
method

The percent drifjj||<
t0 20%" lf

listed abov<e|iiiriej£:
"

malyte using selected quantitation

compounds must be less than or equal
compound fails to meet the criteria

Ion is considered invalid. Corrective action
the calibration redone. If the criteria are met, the

method from the initial calibration are used for
calculation for the next 12-hour period.

7. A m ôl|i|||k"ts then analyzed as described above in steps 5.a.
t|li|iiiî »̂d?̂ iising reagent water as the aqueous matrix. The method
bl||>k islfi amined for interfering peaks. Any target compound peaks are
^cl)|̂ |̂ ias described under the Calculations section of this procedure.

lU Thejmethod blank for soils is described in Analysis #0374. All
ll§|viiiiipounds must be less than the quantitation limit. If the blank values

s Ixceed these values, corrective action must be taken and the method
blank reanalyzed until the criteria are met. Also, all surrogate compound
recoveries must meet the criteria listed in Table III.
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8. Sample analysis

a.

b.

Sample analysis for soil, solids, and nonaqueous matricesf||i|||ls
as described in steps 6.a. through 6.d. above by
reagent water or an aliquot of the soil extraction
Analysis #0374.

For each set of 20 field samples, one sarn||̂ hatt̂ ilnalyzed in
triplicate, spiking each duplicate with eaJfliiH$h;e quality control

spikedreference concentrates. Results of
duplicates shall be compared to Te
sample, which is reagent water
control reference concentrate;
recovery fails the Table IV

All samples must also
Table III. If a sampl
the sample shall b
surrogate resultsjith
the initial resists
criteria,
due to a s^s^s^y err£)r amj t̂ e seconc| analysis is reported.

9. Data an

laboratory control
ach of the quality

alyzed when a spike

'bgate recoveries listed in
covery falls outside the criteria,

If the reanalysis shows the same
matrix is assumed to be interfering and

ted. If the reanalysis meets the recovery
is assumed to have been outside of limits

a. S^praipffornatograms are analyzed both qualitatively and
Jf iqjiî |̂atfvely. First, a determination of the identity of a sample
iliimeajllfe a target compound (Table IA or IB) is made through the use
^SliSSSiSSsSlS"

l̂ipiomputenzed analysis. Guidelines for the qualitative
.̂ determination are as follows:

(1) The relative retention time (RRT) of the sample peak is within
0.06 of the RRT of the most recent check standard.
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b.

(2) Each ion with a relative intensity of greater than 10% of the
base ion of the mass spectra of the sample must,
the sample spectrum produced on the same mass
spectrometer.

(3) The relative intensities of the ions in the
spectrum must be within 20% of the .%-—-*_— -

•:SH-M:;B«;"standard mass spectrum.

(4) Peaks greater than 10% relath
spectrum but not present ir
the same mass spectromjg
analyst.

(5) If a compound fail
judgment of the
correct identi;
quantitatio

.&

the sample mass
idard mass spectrum from

ccounted for by the

riteria listed above but in the
interpretation specialist is a

entification is used and the
is performed.

Quantitation,j§|?ia^H l̂cpriority pollutant compounds is performed
using the ej||iaî |hs'fWed in the Calculations section of this

fiialculations should report concentrations in valuesprocedure!
lAnylipalyte with a calculated concentration above the

: ard must be reanalyzed at a dilution which will bring
JM in solution within the calibration curve. It is

Calculations:

have the dilution within the top half of the calibration
clit|j|but it is not required.

level

Concentration (uglkg) = (Ax) (/s)
(A/s) (RRF) (Ws)
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Where:

Ax = Area of the quantitation ion peak for the compound
measured

Ais = Area of the quantitation ion peak for the
standard

Is = Amount of internal standard added in n?

Ws = Weight of sample purged

RRF = Relative response factor from thdHiital

2. Medium level

Concentration

Where:

Ax = Area of the qwiiB^atiofi ion peak for the compound to be
.««::&» •r;5&«s2M«U3«-Ji. ^ *^

measure
.;

Ais = Are%«S^^ |̂uantitation ion peak for the appropriate internal
slai^f^^^
.-"••':::v.i;V.:v..-. '"-V.;.;-;":'-;;;V:';"'-V.;.-.

-.V:".:.:: ;";•••• •.•.-.••::""•':-.•..• '"•'•V:v."V\ •-'."••-'•';:

Is = J§|iiip||p!nternal standard added in nanograms

Vt;î ||i|i|oifi||l"of the total extract in microliters

\/!lll!?= fllfume of the extract used for purging in microliters
..-•Wi::. ;SBVSHSSS§tt;:

.iVSS^"' ;;5v\:55\i:g\giv'
Iff Ws 2^ Weight of sample extracted

= Relative response factor from the initial calibration



Mass

50

75

95

96

173

174

175

176

177

Analysis #5441, 5442, 6292
Initiated Date: 06/28/94
Effective Date: OQJ j 5 jggg
Page 20 of 27

Table II

BFB Key Ion Abundance Criteria

Ion Abundance Criteria

15 to 40% of mass 95

30 to 60% of mass 95

base peak, 100% relal

5 to 9% of mass 9J

less than 2% of t

greater thar

5 to 9%

but less than 101% of mass 174

3ss176
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Table II!

Surrogate Spike Recovery Limits for
Soils and Solids Samples

Surrogate Compound

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

1,4-Dichloroethane-d4

81-111̂ ^̂ ^
•»::"••••;. " "•:*&".!:£'"

"W
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Figure 2 - (Continued)

EPJ
II

compound name

Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene (Cumene)
p-Isopropyltoluene
Methylene Chloride
Naphthalene
n-Propylbenz ene
Styrene
1, 1, 1, 2-Tetrachloroethane
1,1,2, 2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2, 4-Trichlorobenzene
1,1, l-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
1,2, 3-Trichloropropane
1,2, 4-Trimethylbenzene
1,3, 5-Trimethylbenzene
m-Xylene
o-Xylene
p-Xylene

Bromomethane . ';-i
Chloroethane ,;;£§»
Chloromethane
Dichlorodifluoromethajiiiiir 4
Trichlorof luoromethaiiiilferil
Vinyl Chloride
2-Chloroethyl Viny^^^sierSi
Aero le in « lfe../"-llllto:.
Acrylonitrile ^^^^xSiJi^'

.:?:';£\«i iV:::r.:-V.:̂ V;;::̂ V:\r::V;ViV.iVfiV:V-:"

Carbon Disulfio%l§lCnUW'
Vinyl Acetat*su:=u, ;lli|fc.
Methyl XodiiiHi &
Freon 113jff "^lf| |h "::

tr/.-'Vii-s"" :i"; fiUv.ii"

2-ButanoSpiiill\fa;, .Iff
2-Heje|iK)nlii^^^ r
4 — Me^f^l-2'"%ii|j&&none

T V: ;";;•--•. i i; • • .Kj • !-'" •

:V-Vv/ :::':';:V-- -;\V:v.V: :":'•"•

EthyS-'iSjSSsilii't e
Ethyl ':E^fier
Isoamyl Acetate
n-Propyl Acetate
Benzyl Chloride
Furan
Hexane
Heptane

V SW£
JITI;
ULTI

stc
mix
vo
MI

.#i

•IH

•ft

'".:"•!

•:"::-:V-:.i

P

V4

V5

V9

U6 METHCa CALIBI
IA STAND;
I stock

ppn
200
200
200
200
200
200
200
200
200
200
200
200
200
200 .
200,||
2Q4lfiS
2tflSlSi
iftQ."'̂.4l̂ iiife-ijjiilijijijjji

i? 20^Pi
^?,PO'^

ft^0"f
MWs^OO
"*200

200
200

1000
5000
5000

1000
1000
1000
2000

1000
1000
1000
1000

1000
1000
1000
1000
1000
1000
1000
1000
1000

)D 8260A
IATION
iRDS

300
ppb

300
300
300
300
300
300
300. ̂
3004
3 O.Q_
3j||§i

~4l Ifitt
^iWlA

fts..Sw|H

f~~~"~

1 300"
f 300
'' 300

300
300
300
300
300
300

600
3000
3000

300
300
300
600

600
600
600
600

300
300
300
300
300
300
300
300
300

(cont'd^A1*^!^

100 1
ppb |fl=isPPJ%

100.:.;

Ij^pr

Mjjf^M.

fc?i^LOO '"

P100
,,.. 100

100
100
100
100
100
100
100
100

100
100
100
100
100
100

200
1000
1000

100
100
100
200

200
200
200
200

100
100
100
100
100
100
100
100
100

'"''HSli

ifc, 50

IK
'% 50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
50

100
500
500

50
50
50

100

100
100
100
100

50
50
50
50
50
50
50
50
50

fc Ppb
P20
f 20

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

20
20
20
20
20
20

40
200
200

20
20
20
40

40
40
40
40

20
20
20
20
20
20
20
20
20

4
ppb

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4

8
40
40

4
4
4
8

8
8
8
8

4
4
4
4

page 2'of 3
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Figure 2 (Continued)

EPA SW846 METHOD 8260A
INITIAL CALIBRATION
ULTRA STANDARDS (cont'd)

compound name Istd
mix

stock
ppm

300
ppb

100
ppb

50
ppb

Methacrylonitrile
t-l,4-Dichloro-2-Butene
t-Butyl Alcohol
Propionitrile
2-Propanol

Methyl t-Butyl Ether

ppb of analytical

Calibration Standard Conclli

Surrogate Spiking

2500
2500
5000
5000
5000

750
750
1500
1500
1500

'-•:. .aiSSSi?

x ul stock / flask ml

20 I 4

60| 20| 10| 4 | 0.8

siked directly into 5 ml syringe

ANALYST

DATE

page 3 of 3

(saved as file TS826A::DB)



^Lancaster Laboratories
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Where quality is a science.

Analysis #0947,1339
Initiated Date: 04/01/87
Effective Date: AUG 1 2 1996

Toxiclty Characteristic Leaching Procedure
TCLP Nonvolatile Leachates

Reference:

Method 1311, Test Methods for Evaluating Solid Waste,

Scope:

July 1992.

This method is designed to determine the mobili
contaminants in potentially hazardous waste.
18 hours.

hd inorganic nonvolatile

Method Summary:

For liquid wastes (containing <0.§
resulting from filtration of the

For wastes containing £0

iri is performed over

TCLP extract is defined as the filtrate
0.6- to 0.8-jim glass fiber filter.

(and some liquid), the waste is filtered through a
>red for later use. The alkalinity of the solid portionglass fiber filter and the|

is determined and tr̂ reĵ ||djcites which extraction fluid should be used. The solid
is then extracted w^^^^ l̂ d extraction fluid 20x the weight of the solid. Following
the extraction, ,thj|slpii||fe|.is filtered through a glass fiber filter and the final and initial
filtrates are "*

For wastes wtitc^wWf obviously yield no liquid when subjected to pressure filtration, the
samplii| analysed for alkalinity and extracted with a volume of appropriate extraction
fluid at̂ xit|lSample weight. The extract is then filtered and the leachate is defined
as the filtrate.

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425, Lancaster. PA 17605-2425 • 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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3. Extraction Fluid #1

Glacial acetic acid (CH2COOH) ........................

1 N sodium hydroxide (NaOH)

Add 11.4 ml of glacial acetic acid (ACS reagent
500-mL deionized water in a 2000-mL volur
NaOH to this mixture and dilute to 2 L with
may be made up in large volumes in a 204
NaOH to final volume must be maintair

Addl28.6mLof1 N
r. (This solution

jo of acetic acid and

The pH of this fluid must be 4.93
the preparation and the pH of
Make enough for use each c|

4. Extraction Fluid #2

Glacial acetic a

'discard and remake. Record
luid in the appropriate logbook,
any extra.

Add 11.4 mU of glacyal acetic acid (ACS reagent grade) to approximately
.:::•.••«:::;. **"'̂ .U:::;-::̂ V.;'-;-":';":V- » * * * * • • *

500-mL deionized witer in a 2000-mL volumetric flask. Dilute the solution to
volume with deioniied water. The pH of this fluid must be 2.88 ±0.05. If
not, discard and remake. Record the preparation and the pH in the
app̂ piilte ib^pook. Prepare as needed.

id (HN03)

gpljlientrated nitric acid (ACS reagent grade) ....................................64 mL

Slowly add 64 mL of concentrated HNO3 to approximately 500-mL deionized
water in a 1000-mL volumetric flask. Dilute the solution to volume with
deionized water. Remake every 6 months. Store in a glass bottle in the
reagent cupboard.
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6. Acid washed filters

The procedure may call for using acid washed filters if the leachate
analyzed for metals. Prepare the filter as follows:

a. Assemble the filtration apparatus with the filter iri

b. Pour enough 1.0 N nitric acid to cover the f|f̂ * *

until the filter isc. Apply vacuum or pressure (whichever!
_J __ £&••;. *1H*.i-*-5:si"Si£i-

d. Pour a minimum of 100-mL deiolrtzed^wiftor into the apparatus,

e. Apply vacuum or pressure uriti§§v|pr is dry.

f. If a vacuum appara red, discard the waste acid/water
mixture and rinseJIg'l̂ l̂ lperal times with deionized water. If a
pressure filter was ̂ r̂ md, discard the waste acid/water mixture.

7. 5.0 N nitric ackfL
"•-'•\\

Conc»ntF$i||iEyil|(|fid (ACS reagent grade) .................................. 320 mL
fc-

Slowty add 320 ml of concentrated HNO3 to approximately 500-mL
deidnizelliiater in a 1000-mL volumetric flask. Dilute the solution to volume

'»»«««••:'

d water. Remake every 6 months. Store in a glass bottle in the
ipboard.,m$^ ';l*w
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1 9 1QQR1 2 1396

Safety Precautions:

Follow routine safety steps. Special care must be taken when mixing thfiajid solipn.
Wear gloves, lab coat, and safety glasses when preparing the solution and h^dttng
samples. Read all lab notes and follow instructions carefully. Avoid skfri contact or
breathing the vapors from any of the reagents or samples. Us
ventilation system (bench top or hood) when instructed, r
(plating waste contains cyanide), or is particularly odorife

If the sample fumes or reacts in any other way when
extraction procedure, vent the sample periodically^
evident.

Discard or send for repair any glassware ttjj

Determining the Amount of Extracjjfp

1. Look up the leachate
the verification

ifth
te

suspicious

is adled during the
ion is no longer

, flawed, or broken.

Wang in-house computer system, under

2. Note the anâ sei|||guested. Preferred sample aliquots are listed below:

Analysis
pH, Hexavaiî fc;
ChromiumJH "lli
Phenols,
Gust IP ";^Pr'
Pheisft A.
paJVMF
Metals
BNA

Pesticides/
Herbicides

:Sg-:*. •WiSK îS*^•as- jjt'iiaf-^mwm
Moles
W !

2

2

1
1

1

Bottle
Code

04

084

03

08

45

30

Type of Bottles
500 mL plastic,
not preserved
40-mL vials

1000-mL glass

500 mL Nalgene
1000-mL brown
glass
1000-mL brown
glass

Volume

500 mL

80 mL
(40 in each)
1000mL

500 mL
1000mL

500 mL
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If the sample(s) is entered for #4173, see Appendix I for additional,
information.

3. Add up the sample volume required and divide by 20 to dej
sample must be extracted.

4. If the amount of extraction fluid generated by a si
not be sufficient to perform all of the analyses,
be performed and the leachate from each exti
then aliquoted for analysis.

low percentage of solids,
rTCLP method defines percent

no liquid may be forced out by an

2. Weigh ou||||up

oiifextraction may
combined and

Preliminary Solids Determination:

If the waste appears to be liquid and s
perform the solids determination,
solids as that fraction of a waste sam
applied pressure.

1. Preweigh the filter
the weight. Ifv
crucible.

collection container to be used and record
will be used, preweigh the filter in a gooch

a.

>le of the waste (minimum 100 g).

luated cylinder.

;; bli|Afe^pout 100 g of sample (if there is adequate sample for the leachate
w 'mmm;

0tner analyses required. If not, use proportionally less) in the
,4!(graduated cylinder,

c. Pour the sample into the filter apparatus.

d. Reweigh the graduated cylinder - Subtract the weight of the sample
sticking to the glass from the initial weight of sample to get the weight of
the sample filtered.
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4. Add 3.5 ml 1.0 N HCI, stir, cover with a watch glass, and heat to 50°C (and,
keep the sample at 50°C for 10 minutes).

5. Allow the slurry to cool to room temperature. Measurethe^^^ecord. If
the pH is <5, Extraction Fluid #1 will be used for the leâ hinii|r|iedure. If
the pH is >5, Extraction Fluid #2 will be used. v

6. Quantitatively transfer the rest of the solids ori
extraction vessel.

7. Slowly add the appropriate extraction fj|
solid.

8. Close the extraction bottle tigh
for 18 ± 2 hours. Ambient t
(69.8° to 77°F) during thq

9. Following the 18 ±2

of the solids to an

fhe 20x the weight of the

a tumbler (rotating 30 ± 2 rpm)
be maintained at 23° ± 2°C

n, filter the solution through a glass fiber
ceed 50 psi if using the pressure filter. Thisfilter, again taking J|re

!&»' .€%, "Hit'
filter can be chalî djpriecelsary. The filter(s) must be acid washed if the
extract is to

10. Add in

for metals,

e amount of initial filtrate:

JiP?" ffifiESflliiKi

Volume of
leachate

collected (mL)
Total volume of
leachate (mL)

Weight of
solid used in
leachate (g)

Weight of solid
from initial

filtration

mLof
x initial

filtrate
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11. If the initial filtrate does not mix (is not miscible) with the extraction-fluid, do
not mix the two together. Contact the group leader and technical services.
Each phase must be analyzed separately; therefore each phajn wiiî ^ f̂
entered as a sample.

12. Determine and record the pH of the leachate.

13. Subsample and preserve the leachate for the a
SOP-IC-002.

C. If the sample has no free standing liquid.

1. Weigh out 5.0 g of the solid into a

. •"! sp-
ite analyses as per

;er.

2. Add 96.5-mL deionized water, covirV/^^awatchglass, and stir for 5
'̂ SBfW1'

minutes. Measure and reco|pŝ ||p-l. "wthe pH is <5, go to step 5 and use
Extraction Fluid #1. If t h e i >'|||b to step 3.

3. Add 3.5 ml 1.0 N HGL, sfpjpver with a watch glass, and heat to 50°C (and
keep the sample 3150̂  for 10 minutes).

4. Allow the s
the pH isj
Fluid #8

room temperature. Measure the pH and record. If
ion Fluid #1 in step 6. If the pH is £5, use Extraction

5. oH§ minimum of 100 g of the waste (more if a large volume of
for analysts).

add the appropriate extraction fluid at a volume 20x the weight of the

7. Close the extraction bottle tightly, and place in a tumbler (rotating 30 ± 2 rpm)
for 18 ± 2 hours. Ambient temperature must be maintained at 23° ± 2°C
(69.8° to 77°F) during the extraction period.
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2. Record all the sample ntim
batch should be
notes in Figure

8. Following the 18 ± 2 hours extraction, filter the solution through a glass fiber
filter taking care to not exceed 50 psi if using the pressure filter. This fitter
can be changed if necessary. The filter(s) must be acid washed if the extract
is to be analyzed for metals.

9. Measure and record the pH of the extract.

10. Subsample and preserve the leachate for the
SOP-IC-002.

Quality Assurance:

1. A blank will be performed every 2j
used. A logbook of vessel us
that date. After 20 usages
blank number in the logb

ite analyses as per
Sr

ividual extraction vessel is
ich time a vessel is used, record
in that vessel and record the

batch logbook. One sample in the
the waste type spike and spiked as per the

We first sample in the batch that has sufficient
volume. Eaci"slnipje type in the batch must have a spike. Record the
lot number
sheet

used on the batch sheet. Photocopy the
photocopies to each department involved in the

3. "H|subl||iples for BNA must be delivered to that extraction lab as soon as
v§̂ n̂ Pi|Jpished, along with 1500 mL of the extraction fluid used in the

leacjiate process.

4. Extraction of the solid phase should be initiated as soon as possible after
initial filtration.

5. All instruments used in this procedure (i.e., pH meter and balance) should be
calibrated according to an approved laboratory plan.
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6. All quality control measures
shall be followed.

described in the appropriate analytical methods

09471339.DOC
080196

Prepared by

Appro\H|by: j

Approved by:

Date:

Date:

1L Date:
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Figure 1

Bottle
Code

01
04
04
06
08
11
13
30
43
45
81
83
84

Analysis
Type

TOC
pH, solids
Cr+6
Oil & Grease
Metals
COD
TOX
Pest/Herb
Formaldehyde
BNA
Ammonia (NH3-N)
Cyanide (CN-)
Phenol (O-OH)

Preservative

H2S04

—
—
HCL

5N HNO3

H2SO4

H2SO4+Na2S2O3

Na2S2O3

— -if
Nâ O îBi
H2SQjj pll
NaCill ̂

.tillfc 'H
MS? . "Iffi? iis-

;§W .#«. ''";W af

Extraction*

ASTM
ASTM |
TCLP JHt

fc '"ASTM
IF ASTM

TCLP

pV ""̂ Pllv"

tfr*. sli
^^800

* 500b

1 250
250
500°
500

1000d

40x2
40x2
40x2

^Minimum
IP Subsample

(mL)
125
100
100
500
100
150
250
200
250
500
40
40
40

8 The extraction listed is the mo|||li||l||̂ y requested leachate for the analysis listed. If the analysis is
requested on another type of jje^ l̂li/liî e the coordinator double check with the client.
b If the sample is the waŝ ||§isplS, prepare a second bottle with 400 ml of sample measured into it
and 8 mL of each

If the sample is
and 0.5 mL of each
d If the s
The BNA

solutions added to it.

prepare a second bo
erb spiking solutions added to it.

spike, pr
ike the sample.

If the sample is the|raste|fij|ie spike, prepare a second bottle with 500 mL of sample measured into it

f|
d If the sample is the \waste type spike, prepare a second bottle with 1000 mL of sample measured into it.
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Appendix I

Leaching Procedure for Formaldehyde (EPA 8315).
.j•' H

Samples which will be analyzed for formaldehyde are extracted using^
protocol with the following mod'rficatiojis:

• Only 25 g of sample is extracted.

• Extraction Fluid #1 is used for all samples (therefore,
1-4 in Procedure C may be omitted).

• The extract is not preserved in any way at the

Procedure B and

An extraction blank is prepared with each
formaldehyde.

If the samples required prefiltration, gi
leachate data page(s) to the pesticj.

icess.

eing extracted for

heet and a photocopy of the
inator.
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Analysis #1055-200.9
Initiated Date: 10/12/92
Effective Date: FEC251993

Lead in Drinking Water and Wastewater
by Graphite Furnace

Purpose:

To describe the procedure for determining king water
and wastewaters.

References:

1. EPA 600, Method 200.9.
JH* t̂SHtk.

2. EPA 600, Method 239. 2. «f|

Scope:

This procedure is applicjufte 'tiftllne determination of lead in
.;:. '"lIlliBb;;. '^if

potable and nonpotable^ra^^^, :A typical method detection limit
is 0.5 ug/1. The 14||l|;4f|lF qiilntitation is 1.0 ug/1, and the
linear range is
determined by

Principle^

Higher concentrations can be

A small v^ime1|| acidified sample is deposited onto a L'vov
%raphite furnace tube. Chemical modifier is

tube is electrically heated through a controlled
. The sample is dried, ashed, and atomized.

The atomic vapor absorbs light from a hollow cathode lamp. The
absorbance is proportional to concentration. The concentration
of lead in the solution is calculated from a standard curve.
The chemical modifier reduces matrix interferences.

Lancaster Laboratories, Inc. • 2425 New Holland PikB, Lancaster. f& 17601-9994 • 717-656-2301 • Fax:717-656-2681
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Reagents

1.

2.

3.

4.

Lead Stock Standard, 1000 mg/1 Baker Analyzed l!!||i|||Cji
absorption standard or equivalent. Store
temperature.

Lead Verification Stock, 1000 mg/1
different manufacturer than the
at room temperature.

Nitric Acid, Concentrated, Bak
equivalent. Store at room

Magnesium Nitrate, 6 Hy
Reagent or equivalent .4

5. Ammonium Phosphatê
Reagent or equivail

6. Ammonium

a
Store

tra "Analyzed or

tal, Baker Analyzed
ge requirement.

s$c crystal, Baker Analyzed
storage requirement.

.esium Nitate Solution:

|̂  ammonium phosphate and 0.7 grams
j:̂ ŝ ^: 3̂i*2. deionized water. Dilute to one

pDlution is stable for one month at room

7. fi||0,6l|̂ ug/l Intermediate Lead Standard:

Injfo a 100 ml volumetric flask containing approximately
^pml of deionized water add 1 ml concentrated nitric
acid. Pipet 10.0 ml of 1000 mg/1 lead stock. Bring to
volume with deionized water and mix. This solution may
be stored at room temperature for six months.
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8. 1,000 ug/1 Intermediate Lead Standard:

To a 500 ml volumetric flask containing
250 ml of deionized water add 5 ml cohcen
acid. Pipet 5.0 ml of 100,000 ug/1 lead
standard. Bring to volume with deionized v®&s

•V:;. '»•&£&«

mix. This solution may be stored at
for six months.

Calibration Standards:

Add approximately 100 ml of
concentrated nitric acid
volumetric flasks. Add
1,000 ug/1 intermediatif
listed concentrations

ml of 1,000 ug/1
intermediate

ature

water and 2 ml of
200 ml

volumes of
f|tndard to achieve the

0.0

0.2

ncentration

Calibration Blank

1.0 ug/1 (CRA)

5.0 ug/1

10.0 ug/1

20.0 ug/1 (CCV)

25.0 ug/1

50.0 ug/1

the 5, 10, 25 and 50 ug/1 are used in the
calibration curve. The 1.0 ug/1 is a detection limit
check and the 20.0 ug/1 is a continuing calibration
verification standard. These solutions are stable for
one month at room temperature.
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10. Initial Calibration Verification (ICV):

Use a stock standard from a different source
for the calibration standards. Dilute to 2Qj

~t
1% nitric acid. This solution is stable ^a^SH^misn
at room temperature.

Proper standard labeling requiremenl̂ îal̂ ^̂ ound in
SOP-QA-110.

OP (SOP-10-011)

Sample Preparation:

Sample holding time
SOP-IO-001. If sat
is needed. 100
be acidified by a1|l||
of sample. "-̂ SM̂

Safety Precautions:

Please consult the Inorganics Manu
for specific safety protocol and

Procedure:

conditions are documented in
turbidity of <1 NTU no digestion

fH||ss if sample volume is limited) should
cr'llffiiil concentrated nitric acid per 100 ml

with turbidity .>! NTU or wastewaters,
prepare by an ll|i|̂ clfa€e method. The samples should be batched
in group s,|̂ ^̂ p̂1ii€ess with one duplicate and one matrix spike
(10 ug/lp^pr lUph 10 or less samples. Each batch of 20 samples
or
(10

one Laboratory Control Sample (LCS)
and one method blank.
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Suggested GFAA Program Parameters:

The following parameters are for the Hitachi Z-9000.
specific instructions on operating the instrument plea;se
to the manufacturer's manual and to the —————--«-^£l&iiil

SOP (MC-IO-011) .

Lead measured at 283.3 nm

Signal Mode
Measurement Mode
Sample Blank
Standard Replicates
Sample Replicates
Statistics
Sample Volume
Dilution
Cone. Times
Modifier Addition
Cup Position
Reslope Standard
Reslope Interval

• Cuvette
Firings
Result on
Chart
Data

Depends on # of Samples

1
Pyro
Depends on number of cycles
Yes (Cone. + Abs.)
1
Off
Peak Area
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Temperature Program:

Number Stage

Dry
Dry
Dry
Dry

Ash
Ash

Ash
Ash

Temperature (C)
Start End
80
100
110
120

230
270
800

100
^ ̂  f\no

.....

15

10

Carrier Gas =
Gas Type - Argon

Notes:

These parameters sirei

6 ml/min.

elines and may need adjustment to
achieve the best^ :?p1i|||o1§«̂n'ce (sensitivity and reproducibility) .
With the these parameters generally produce a
response of be"ii|||||ii|i*P045 and .055 absorbance for a 10 ug/1 lead
standard. ,;flĵ|!J||£Sip "of ten injections of a 10 ug/1 standard can
be expectij|i|: tdlî ve an RSD of approximately 2 to 3 percent.

Qual:f||r Assurance:

InstrumlK Stability:

A 10 ug/1 standard must be run five times before calibration.
If an RSD of .>5% is obtained, adjustments must be made, and the
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stability check rerun.
<5% is obtained.

Repeat this procedure until an RSD of

NOTE: Set the autosampler for ten injections
calculate the mean of each pair and
Document on the printout.

Initial Calibration Verification:

After calibration an independent standard^
The ICV result must be within ± 10% (184

must be run.
) . If not,

correct the problem and recalibrate,
calibration blank (ICB) is run. If
correct the problem and recalibra

Continuing Calibration Verifica

After the ICB and then ev
standard must be run.
22 ug/1). If a CCV
prior to the CCV anâ Jlflnj

ICV, an initial
ds the LOQ,

A continuing
If the CCB result̂ ^
negative LOQ,
good CCB

les the 20 ug/1 calibration
lust be within ± 10% (18 to

e acceptable range, the samples
last good CCV must be reanalyzed.

blank (CCB) must be run after each CCV.
r than the LOQ or less than the

s prior to the CCB and since the last

CRA:

ird''ItSFEhe LOQ (1.0 ug/1) must be analyzed following the
presently no recovery requirements for this
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Reagent Blank:

A blank of 1% nitric acid (prepared with the samples)
run for every batch of 20 samples or less. If the
exceeds the LOQ the samples must be re-

Laboratory Fortified Blank (same as an LCS)

This is a reagent blank with 10 ug/1 of anj
must be analyzed with each batch of 20 s
30 batches of samples are analyzed the
(8 to 12 ug/1). Once 30 fortified b
the control limits become the mean
deviation. After each ten new b
updated to the last 30 data po
in calculating the limits un
spiking or other laborato
performed in a Quattro
Water Controls" and mus;

Duplicate:

One sam

This
Until

1 limit is ± 20%
been determined

the standard
control limit is

data should be included
evidence of miss-

.e limit calculations are .
,eet called "Pb in Drinking
by the analyst.

One sample in evj

Laboratory Fo:

mp|||y.n '

less should be analyzed in duplicate,

(same as matrix spike):

Ifipry ten or less should be spiked at 10 ug/1. If
not within the fortified blank limits and the

fort||f|Led bj,.ank is acceptable, the samples of that type should
be method of standard additions.
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Calculations:

The results are reported in ug/1 or tng/1 (ug/1 divided __
If dilutions are made, the final result is the instrtgent ̂
reading multiplied by the dilution factor,
rounded to the tenth of a ug/1. "*

Statistics:

EPA reports an average recovery of 101.8%,
samples spiked at 10 ug/1.

1055200.W51
IO METHODS #2
022493

ID of 0.7% for

Date:

Date:

Date:
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Where quality is a science.

Analysis #1055, 1155
Initiated Date: 03/01/88
Effective Date: /\yQ

Lead by Graphite Furnace

Purpose:

The purpose of this analysis is to detail the methods and,̂ |§lcel̂ |̂used to
analyze lead by graphite furnace.

following references:

Background Information:

The methods described in this analysis are adi
jit:?®!:

1. Method 239.2, CLP SOW ILMj

2. Method 239.2, Methods
EPA 600/4-79-020, J

'Analysis of Water and Wastes,

3. Method 7421, 7ef
September 1

Evaluating Solid Waste, EPA SW-846,

The calibration rangej|̂ ;tr̂ p||||thod is 3 to 60 //g/L. The approximate instrument
detection limit for ||̂ ir||p̂ ||Ns 1 //g/L. The following limits of quantitation are
used as per the ,f̂ i|̂ rii||E!|pi of the governing regulatory agency:

Waters
CLP 0.6 mg/kg

1. mg/kg

Scoplil

This procedure is applicable to the determination of lead in waters, wastewaters,
and leachates (#1055) and soils (#1155).

Lancaster Laboratories, Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax: 717-656-2681
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Basic Principles:

A small amount of digested sample is introduced into a graphite tube. f!i|||p|e'" is
then heated electrically enabling a precise and accurate heat rl
step, the sample is atomized at a high temperature resulting in

dry
at a

specific wavelength which can be measured quantitatively. ,J||e c"oli|iination of
temperature programming and chemical matrix modificatioĵ e^ |̂|̂ i[iminate
matrix interferences allowing determinations at the par$j|||ir bilifipind parts per
trillion ranges.

Reagents:

1. Nitric acid, 70.0% to 71.0%, Bat
store at room temperature

2. Hydrogen peroxide, 30%

3. Ammonium phosphat
equal quality, no s

ilyzed or equal quality,

gent grade, keep refrigerated

crystal, Baker Analyzed Reagent or
ions

4. Magnesium niĵ i|pB^ îyclfite, crystal, Baker Analyzed Reagent or equal
quality, no sto1f̂ ||||estrictions

5 . D e i o n i e 2 o r better

Safety
.

Please (5orJ|bttM(riorganics Manual, Safety SOP (SOP-10-01 1, "Inorganic
. '"ipsSSSr '•&

SafeHpFi-ocedure") for specific safety protocol and procedures.
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Procedure:

Please consult the Inorganics Manual SOPs regarding sample preservation^
times, storage conditions (SOP-10-001, "Preservation and
Inorganic Analyses"), and digestion procedures (Analyses #1056f||f1|!
#5715, and #5710). "*«*-

Operations:

1 . Preparation of standard solutions

NOTE: Detailed procedures for prep
found in the Inorganics Manual
Standards and Solutions") Sect!

Proper labeling requirement:

2. Program parameters .JL

Lead is analyzed uji|
Refer to lnorgaĵ Q||ff

frndard solutions are
„.,, - -07, "Preparation of
isSSs:-

H.

fpd in SOP-QA-110, "Reagents.1

Absorption Us
400
specific
the pri|f jlplf

SpectrAA 400 or 400Z series instrument.
Manual GFAA MC-IO-005, "Atomic

afVarian SpectrAA 800 Zeeman, Varian SpectrAA
^^^- SpectrAA 400 D2 Graphite Furnaces," for
i|||,operations. The instrument parameters are preset for

s developed for lead using the Photron hollow
The parameters for this program are as follows:



Blank
Standard
Standard
Standard
Standard
Standard
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Pb
Instrument Mode
Calibration Mode
Measurement Mode
Lamp Position
Lamp Current (ma)
Slit Width (nm)
Slit Height
Wavelength (nm)
Sample Introduction
Time Constant
Measurement Time (sec)
Replicates
Background Correction

Solution
(90 z/a/L s

I-(If injection is used at 95°C with an injection rate of 10
ssvflSffib //L/15 seconds).

A 30-/yL sample aliquot is used with 4 /A. of modifier.
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Step No.

1
2
3
4
5
6
7
8
9

10
11

Temperature

120
120
220
220
350
900
900
2400
2400
2500
2500

3. Notes

Furnace Parameters

Gas Flow
(L/min) Gas Type ... Cornrliiii

The concentration
SpectrAA 400 sp|ctr
programmable!!
The analyti *
injection y
tube

strument conditions are for a Varian
eter, GTA 96 tube atomizer, GTA
, and IBM PS2 or compatible data station.

Land detection limit were determined using a 30 /;!_
fie gas interrupt, and a pyrolytically coated graphite
atform.

Tjgp|||||0̂ i|pkground correction is required. This program is used with
HI Va§ii 400 Zeeman graphite furnace with the IBM PS2 Model 30

iSi :,-..
analyzing EPA drinking waters and may be used for any

fample matrices.

iWanges in furnace programs may be necessary to accommodate the
differences in resistivity of the graphite tubes or to achieve better spike
recoveries on more complex matrices. Lamp currents may have to be
adjusted to comply with the manufacturer's specifications upon
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replacement of hollow cathode source lamps,
may be necessary to accommodate sequenced
turret or lamp socket failure. All changes from
program will be documented on the raw data.

Changes in turret position
runs with availa1||||am|̂
the standard anaJy|||H

Quality Assurance:

Please consult the Graphite Furnace QA section (SOP-K
Furnace") in the Inorganic Operators Manual for spec
procedures. For other QA requirements not specifj
the QA section of this manual (SOP-10-005, "D«
Procedures").

r Graphite
ptocol and

furnace, consult
23 Quality Control

Calculation:

Please consult the Graphite Furnace
for the proper equations and anal

the Inorganic Operators Manual
(SOP-10-004).

10551155.W60
071795

744.

Approved by<

Approved b

Date:

Date:

Date:



Lancaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science

Analysis #1056
Initiated Date: 04/21/88
Effective Date:

FEB221996

Sample Preparation of Wastewater
for Graphite Furnace Analysis of Metals

Reference:

1. USEPA CLP SOW No. ILM02.1, Exhibit D^̂ ;trb |̂|Part A.1., Page D-

5.

2. USEPA CLP SOW No. ILM04.0, E îb^^^ption III, Part A, Page D-5.

Scope:
.̂ SSiSsw -«S6s2S=-

. • - .
This acid digestion procedure is l|H î:t̂ ppare wastewater samples for

measurement of metals by grU^^^^^e following CLP protocol.

Basic Principles:

The samples are djge^edfui prig nitric acid and 30% hydrogen peroxide to dissolve

metals. "n?Htifc, "w

Apparatus and Reagents:

For reagent preparation, shelf life, and storage conditions, see SOP-IO-007,

"Preparation of Standards and Solutions."

1. 250-mL beakers or other appropriate beakers

2. Watch glasses
Lancaster laboratories • 2425 New Holland Pike. PO Box 12425, Lancaster. PA 17605-2425 • 717-656-2300 Fax 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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3. Nitric Acid, HN03, 70.0%-71.0%, Baker Instra-Analyzed reagent,

1 .428 g/mL, or equivalent

4. Nitric Acid (1:1) - Add 500 ml of HN03 to 500 ml of

5. Hydrogen peroxide, 30% H202 ^^

6. 100-mL graduated cylinders or other approp îiipiciuated cylinders,

,,
7. 100-mL volumetric flasks or other appl̂ tajieiPlass A volumetric flasks

8. 125-mL Nalgene bottles or other ̂ p^rf^Nalgene bottles

9. Hot plates

NOTE: As long as the correĉ ||gpl̂ |p||iintained, solutions may be prepared

using multiples of indicatedJ îg^^aRO* volumes.

Safety Precautions: ,S^Cs9^jj^
.,. "%llth?W;?

Refer to SOP-IO-%|!f| ;;:*te^panic Analysis Safety Procedure."

Procedure i&- "f §|

For sa r̂iple preservation, storage conditions and holding times, see SOP-10-001,

and Holding Times for Inorganic Analyses."

Shake sample well. Use a 100-mL graduated cylinder to transfer 100 ml of well-

mixed sample into a 250-mL beaker. Add 1 ml of (1:1) HN03 and 2 ml of 30%
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H202. Place the beaker on a hot plate and heat at about 95°C for approximately

2 hours or until the sample volume is reduced to between 25 and 50 mL, making

certain that the sample does not boil. îlllfc

Allow to cool. Transfer the solution to a 100-mL volumetric flask.

to the mark with deionized water and mix. Transfer the solutio||y(:o al|||||ene

bottle. The sample is now ready for analysis.

NOTE: For soluble metals analysis, filter unpreservedpf

filter paper. Adjust the filtered sample to pH 2 orjei i

solution. Measure an appropriate volume of s?
jlfe. "*

.Jll? .:=:.
.•.••"•"•••~* •£:::::

.:•!£&!£" .:;;•::•£::

NOTE: If insufficient sample is submittedlfciaiiw

0.45-micron

l nitric acid preserving

st as normal.

the method-stated volume
or the sample contains high solids, o^^^^^^f^sma\\er aliquot of the sample.

.:!?SBlilSllllB. ̂ Iir

Samples may be concentrated to;|p|t lo||i||than normal limits if approval is

obtained from the client. Mak.)ip|p"pi||||||ii;acid, reagent, and spike volume

adjustments based on samj

Quality Assurance: J

Perform a methlP| i i rnple duplicate, sample matrix spike, and laboratory
control san!!ip]B̂ I|i!|W p̂ry 1056 (CLP) digestion batch (20 samples or less).

02t2|6 ;

Prepared by: ___C-^^JU<JL /\ •

Approved by:

Approved by:

Date:

Date:

Date:

2
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Where quality is a science

Analysis #1156
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Sample Preparation of Soil/Sediment for
Graphite Furnace Analysis of Metals

Reference:

1. USEPA CLP SOW No. ILM02.1, Exhibit D,

2. USEPA CLP SOW No. ILM04.0, Exhibii§

Scope:

This acid digestion procedure is used to
measurement of metals by graphite |||f|||ffe

Basic Principle:

A representative 1 g (as-r

mhJB.1, D5-8.

I, Part B, D5-7.

iejiitl/sedirnent/sludge samples for

ple is digested with nitric acid and hydrogen
peroxide. The digestate^prt|i|rrefluxed with nitric acid to complete the dissolution
of metals for GF

Apparatus and

for reagent̂ îiiiiilllrarlpshelf life, and storage conditions, see SOP-10-007,
"Preparation^ St|||ards and Solutions."

f ^ 25Q?mL beakers or other appropriate beakers

2. Watch glasses

3. Nitric Acid, HN03, 70.0%-71.0%, Baker Instra-Analyzed reagent,
1 .428 g/mL, or equivalent

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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4. Nitric Acid (1:1)- Add 500 ml of HN03 to 500 ml of deionized water

5. Hydrogen Peroxide, 30% H202, Fisher, certified ACS or equivaleiiitvi

6. Whatman No. 41 filter paper or equivalent

7. Funnels ,4sC^̂ i

8. 200-mL volumetric flasks or other appropria|||iiiihnietric flasks

9. 250-mL Nalgene bottles or other approj|rj

10. Hotplates

11. Balance, capable of reading 0;

12. Nitric Acid (2%) - Add 4JfjWllf ||poriicentrated HN03 to 16 L
(16,000 mL) of deioniẑ p̂|||e| iff

NOTE: As long as the corrj^ riti||p̂ e maintained, solutions may be prepared
using multiples of indical̂  \̂ i||@ihts and volumes.

jene bottles

Safety Precautions:

Refer to SOP-IO-

Procedure:

anic Analysis Safety Procedures.

For sample preservation, storage conditions, and holding times, see SOP-10-001,
"Preservation and Holding Times for Inorganic Analyses."

Weigh 1 g (0.95-1.05 g to the nearest 0.01 g) of a thoroughly homogenized, as-
received sample into a 250-mL beaker. Add 10 ml of (1:1) HNO3, swirl to mix, and
cover with a watch glass. Heat the sample to approximately 95°C and reflux for
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about 10 minutes without boiling. Allow the sample to cool somewhat, add 5 ml
of concentrated HN03, with the watch glass on reflux for about 30 mifflib .̂ DJh
not allow the volume to be reduced to less than 5 ml while maintaining a xioveWng
of solution over the bottom of the beaker. ..flf§!ilfe;,,Jw-i:"

After the second reflux step has been completed and the sa
somewhat, add about 2 ml_ of deionized water and about 3,
cautiously until effervescence subsides.

e hlitllpoled
H2O2. Heat

Continue to add 30% H202 in 1 -ml aliquots with wjwjntfhg ul|||the effervescence
is minimal or until the general sample appearancejs ij|f Shanged. Add a total of
10mLof 30% H202.

Continue heating for approximately 30 mil
reduced to less than 5 mL while mainta
of the beaker. Add about 10 mL of
approximately 10 minutes. Allowj

plpt allow the volume to be
pojlin'ng of solution over the bottom

:er, then warm the mixture for
lewhat.

Filter through a Whatman No,,̂ fti|î |||per into a 200-mL volumetric flask
containing 100 mL of 2% [-jji^i^if^. Wash the beaker, residue, and paper
thoroughly with deionize< |̂Wat0 Adjust volume to the mark with deionized water
and mix. Transfer the.̂ bl̂ |̂||o a 250-mL Nalgene bottle. The sample is now
ready for analysis. :'s?iijg^^ii?

NOTE: For non-6ll||i|̂ p̂iis when special limits of quantitation are required by the
client, use

NOTE: Typically use 5 g for samples of liquid consistency.

NOTE: |>ry solvents on a steam bath before digesting.



Analysis #5710
Initiated Date:
Effective Date:
Page 4 of 4

01/04/94

Quality Assurance:

Perform a method blank, sample duplicate, sample matrix'"®!
sample matrix spike duplicate, and laboratory
every digestion batch (20 samples or less).

5710.W60
010794

Prepared by:

Approved by:

Approved by>-

k'.GLU Date



^Lancaster Laboratories
^§f A Thermo Ana .t/ca/ Laboratory

Where quality is a science

Analysis #5715
Initiated Date: 01/04/94
Effective Date: FEB 2 2 1996

Sample Preparation of Potable Water and NPDES Wastevvaifcr for

Graphite Furnace Analysis of Total Metals lii, llfP®!

Reference:

Methods for Chemical Analysis of Water and

Section 200.0, Part 4.1.3, Office of R&D,

March 1983.

Scope:

This acid digestion procedure is us

Cincinnati, Ohio, Revised

are potable water and NPDES

wastewater samples for measujrel̂ |̂|f \jjjptal metals by graphite furnace.

Basic Principles:

A mixture of nitric is refluxed in a covered beaker at low

volume to dissol̂ i|iiil)̂ |plp Ms cooled and brought up to volume with deionized

water. ....,„„. '^iiji^.. """"'

Apparatus

For reĵ fnl̂ p^paration, shelf life, and storage conditions, see SOP-IO-007,

"Preparation of Standards and Solutions."

1 . 250-mL beakers or other appropriate beakers

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425, Lancaster. PA 17605-2425 • 717-656-2300 Fax 717-656-2681

A subsidiary of Thermo Process Systems Inc , a Thermo Electron company



Analysis #5715
Initiated Date: 01/04/94
Effective Date: FEB 2 2 1996
Page 2 of 4

2. Watch glasses

3. Nitric Acid, HN03, 70.0%-71.0%, Baker Instra-Analyzed reagent^

1.428 g/mL, or equivalent . i^Viiiii

4. 50-mL graduated cylinders or other appropriate gcâ ii||cl cyjlnders

5. 50-mL volumetric flasks or other appropriat|§piiî Ste:yolumetric flasks

6. 60-mL Nalgene bottles or other approj||||̂ |*||||ne bottles

7. Hot plates

Safety Precautions:

Refer to SOP-10-01 1, Procedures."

Procedure:

For sample preser̂ |̂ r||||̂ pge conditions, and holding times, see SOP-10-001,

"Preservation and(|4$^ f̂ imes for Inorganic Analyses."

Shake sarng|e, wellpJse a 50-mL graduated cylinder to transfer 50 mL of well-

mixed ̂ arnpl̂ lllPa 250-mL beaker. Add 1.5 mL of HN03. Place the beaker on a

hot plate andjeautiously evaporate to low volume (10 to 20 mL), making certain

that the sample does not boil and that no portion of the bottom of the beaker is

allowed to go dry. Cool the beaker and add another 1.5-mL portion of HN03.

Cover the beaker with a watch glass and return to the hot plate. Increase the

temperature of the hot plate so that a gentle reflux action occurs.



Analysis #5715
Initiated Date: 01/04/94
Effective Date:cpp 2 2 1996
Page 3 of 4

Continue heating (refluxing) for approximately 15 minutes. Uncover the beaker and

evaporate to low volume (10 to 20 ml), not allowing any portion of the^ttorn of

the beaker to go dry. Remove the beaker and add approximately 5 mL of

water, mix, and continue warming the beaker for 10 to 15

additional solubilization of any residue to occur.

Allow to cool. Transfer the solution to a 50-mL volumeti|p^asî (pjust volume to

the mark with deionized water and mix. Transfer to aj

is now ready for analysis. jf|

NOTE: For soluble metals analysis, filter

filter paper. Adjust the filtered sample to jjjjjl?,

solution. Measure an appropriate

bottle. The sample

through 0.45-micron

nitric acid preserving

and digest as normal.

Hallow using the method-stated volume

use a smaller aliquot of the sample.

NOTE: If insufficient sample is s&T*2^"3

or the sample contains high soi«iŝ î|ii|

Samples may be concentrat&d'llHiifit Hiwer than normal limits if approval is.:-8\i§:' ._ ~m$i%§*-
obtained from the client̂ |l̂ a|l|iipEippripriate acid, reagent, and spike volume

adjustments based onjf̂ iflll̂ ^ îal volume.

Quality

Perform a r̂ thol|p|nk, sample duplicate, sample matrix spike, and laboratory

control fsrn l̂isiP- every digestion batch (10 samples or less).

5715.W60
021296
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Lancaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science.

Analysis #2213, 2540, 6868, 6869, 6976,
1837

Initiated Date: 04/03/91 mAft 1 - *
Effective Date: MAY 1 *» 1990 ^1; 1

Purgeable Aromatics in Soil Samples

Reference:

Methods 5030A, 8000A, and 8020A, Test Methods for Eva,
SW-846, Third Edition.

Scope: jf|

This method is suitable for analyzing solid samptes forthe purgeable aromatic
••-".iff"-"-:" .•.':'•"• "-1.; "• ••:::'"."•:

compounds listed in Table I. The limit of quaî ation for all (BTEX) compounds is
5 |ig/kg (ppb) for soils. This method is a modlfk̂ ilon of 5030A/8020A in that a modified
midlevel methanol extraction is used

SolM/aste,

Basic Principles:
.&:. '̂•0s& -̂ S3si%Sfe.

This method is based on thepurgeran<Jpap gas chromatography method where an
inert gas (helium) is bubbled through 25 mL of methanol sample extract/deionized water

'•!V::;\S5{:\V::«:':«:Vsi..

solution. The volatile aromattcsstre purged from the solution and trapped on a sorbent
trap. The trap is then heated ajidbackflushed with gas to desorb the trapped aromatics
onto a suitable gas chfomatographic column. The gas chromatograph is then
temperature prog^arr|rti|(| to separate the aromatics which are then detected and
quantified by a photofonization detector (PID).

Samples vwtth petroleum fractions that are less volatile than gasoline (i.e., kerosene, #2
fuel oil) may cause baseline ramping and may affect surrogate recoveries. In addition,
samples with high organic contents may cause foaming of the methanolic (sample)
extract in the sparge vessel. These interferences can be minimized by increasing the
methanolic dilution (from 25x). Limits of quantitation must be raised to reflect the final
dilution.

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company



Analysis #2213, 2540, 6868, 6869, 6976,
1837

Initiated Date: 04/03/91
Effective Date:
Page 6 of 16 MAY 1 4 1996

(2) Level 2 - 20 ul. (working calibration solution "A") to met||ppl
blank(4ppb) îlll

(3) Level 3 - 50 uL (working calibration solution "A"
blank (10 ppb)

(4) Level 4 -10 uL (working calibration
blank (20 ppb)

(5) Level 5 - 20 uL (working calit
blank (40 ppb)

2. Spike stock solution (5000 ppm)

B")Wmethanol

b. Working spike soluj|

c. Add 20 uJ of |f|te

Ipn "B") to methanol

a. Follow steps 1 .a. throug^f ̂ |pf clpration stock preparation.

injection ton
approximate

- 20 u.L spike stock to 10 mL methanol

solution to the sample syringe prior to
spike and matrix spike duplicates. This is

in solution or 200 ppb in a soil sample.

3. Check standard stock solution (5000 ppm)

a. FoRow steps 1 .a. through 1 .d. of calibration stock preparation

check standard solution (250 ppm) - 0.50 mL check
standard stock to 10 mL methanol

ir Working check standard solution (25 ppm) - 1 mL intermediate solution
to 10mL methanol

d. LOQ/MDL solution

0.1 mL working check standard to 10 mL MeOH



Analysis #2213, 2540, 6868, 6869, 6976,
1837

Initiated Date: 0,4/03791
Effective Date: nAY 1 *» 1996
Page 7 of 16

e. Add 10 u,L of working solution (3.c.) to the sample syringe prior to
injection yielding an approximate concentration of 10 ppb. i§

4. Alternate source check standard Ilii Jpii

This will be left to the analyst's discretion. The stock soJutioR (and respective
intermediate and working solutions) should either b^prepafll̂ lrom neats
with a different lot number from the same vendor; pr;n»ay be purchased as a
prepared working standard of known

5. Surrogate stock solutions (5000 ppm)

a. Trifluorotoluene (surr #1) - Weigh botweef* 0.045 and 0.055 grams into
" * • •::::'.*r .::::JSi«tt" .'••„ '••• **

a 10-mL volumetric flask a
described above.

b. n-Propylbenzene

c. Fluorobenzen©

volume with methanol as

Fottow above procedure.

•oilow above procedure.

d. Working surfogate solution (100 ppm) - 0.5 ml_ of each surrogate stock
solution to ̂ rntiiTJethanol. Add 5 ul of working surrogate to each

approximate concentration of 20 ppb in solution.

e. surrogate solutions, may be used to minimize interference.
preparation is as described above.

Sample Collection/Preparation:

A methanoiic extract is diluted in deionized water before analysis. The methanol
concentration is constant for all standards, blanks, and samples. See Analysis #2379,
5899, "Preparation and Extraction of Soil and Solid Samples for Determination of
Purgeable Aromatics, Purgeable Halocarbons, and Gasoline Range Organics."



Analysis #2213, 2540, 6868, 6869, 6976,
1837

Initiated Date: 04/03/91
Effective Date: MAY 1 4 898
Page 14 of 16

Table I

Compounds Analyzed as Part of the Purgeable
Aromatic Scan or as Individuals j

Analysis*Compound

Methyl tertiary-butyl ether (MTBE)*

Benzene

Cumene*

Toluene

Styrene*

Ethylbenzene

p-Xylene

m-Xylene

o-Xylene

"These compounds are not normally reported but can be reported upon client request
•:V.:V::.;;:V::. ' :":=U«*.;-;":'.̂ .V:::": ':'.••-.



Analysis #2213, 2540, 6868, 6869, 6976,
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Table II

Purge-and-Trap Conditions

Trap Tvoe

Purge Flow (mL/min)

Purge Time (min)

Dry Purge (min)

Desorb Preheat (°C)

Desorb Temp (°C)

Desorb Time (min)

Bake Temp (°C)

Bake Time (min)

Heated Value and Line

*T = Tenax CBP = Ca Carbosieve S-l

NOTE: Higher bake temperatures and times may be used to remove analytes which
may carryover after l|ieanily|̂ s of samples containing high levels of volatiles.



Analysis #2379, 5899
Initiated Date: 11/19/91
Effective Date:
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Apparatus:

1. 40 mL screw-capped vials

2. Top-loading balance capable of weighing to 0.01 g with

3. Spatula

Safety Precautions:

u,
Due to the potentially toxic nature of samples submij||(|vfc "'
must be observed when handling samples. Protr^^35^
required while subsampling. Gloves are optiorjg^b^^ r̂rimended. Samples may
also be subsampled in a fume hood if a stron ;̂*(̂ f is (Mected.

Procedure:

1.

nts, safety precautions
!:.

and lab coats are

Each sample to be ana
"zero-headspace1

accuracy of the

received, unhomogenized, in a
erve any aromatics, and to ensure

one or both of the previous criteria cannot be
achieved, an ar||̂ jfiomrrrlnt shall be utilized to outline any inadequacies.

2. Weigh tared, 40-mL screw-capped vial. Record the
weight in the appropriate extraction notebook. Be

sure thei i||||||fiiimber is also written on the vial before setting the sample
^^rwormation to be written into the extraction note includes:
rti§fber, MeOH lot number, and batch number where MeOH was

checked (see below). When it is not possible to use 20 g of sample due to
the nature of the sample's matrix or limited sample volume, then smaller

weights may be used. However, a minimum of 5 g must be utilized.

3. Add 20 mL of reagent methanol, which has been previously analyzed and
found to be free of any volatile organics, to the vial containing the weighed
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sample. Seal the screw cap on the vial to prevent leakage. If the sample is
not dense enough to be covered by 20 ml_ of methanol, or if the sample
absorbs the full 20 ml, a smaller sample weight may be used (see

NOTE: If less than 20 g of sample is available, maintain a
MeOH ratio if possible.

5. Samples shall be stored
After analysis,
and discard as
30 days from

6. See specific

t ofl a
Once the methanol has been added, shake the
2 minutes. After the sample has settled for at leas|||||f|i
sufficient MeOH layer has formed, decant the muf p!|j|J||D a 12-mL
screw-capped vial. Be sure to record the sarc||j| jumbilln the side of this
vial also.

NOTE: The MeOH may be left on
before decanting is required. Get
suspended particles from the

a maximum of 24 hours
rj||y"be required to remove
ir

refrigerator until analyzed.
FMeOH back into the original 40-mL vial

A sample shall not be discarded until after
client requirements.

ethod for dilution information.

23795899.
022296

Prepared by: Date:

Approved by:

Appro

Date:

Date:
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~ls Where quality is a science.

Analysis #4833
Initiated Date: 01/15/93
Effective Date:

Extraction Procedure for the Determination
of GC Fingerprint on Petroleum Productsjft

in Soil or Solid Waste Matrices

References:

1. EPA SW-846, Method 3550,

2 . Sonicator Ultrasonic Processpifl^^jCeli'' Disrupter
Operations Manual, Sound Ke&$tfrSSR&t, Inc., 1985.

Scope:

This procedure is applicable
from soils or solid wastes
5256, and 5300), Petrolexi
Qualitative GC Fingerprf
DRO (Analysis #5321 oj

The analysis meth©crl|
application --̂ -̂ ~̂
extracted
product -'- - - - ̂ ^;s^ -5--5 -̂

fpLeum products extraction
GC/FID (Analysis #4703,

GC/FID (Analysis #4835),
lysis #2012) , or TPH by GC/FID -

|d be consulted for more specific
f Many "nonpetroleum" organics are also

ifidure and may interfere with petroleum
and/or quantitation.

Basic

A meJIIfurecL,weight of soil or solid waste sample is blended with
anhŷ §|p|̂ bdium sulfate. This mixture is then serially
extracted with methylene chloride using a sonic probe disrupter,
The serial extracts are combined, dried, and concentrated to

Lancaster Laboratories, Inc. • 2425 New Holland Pike, Lancaster, BM7501-5994 • 717-656-2301 • Fax:717-656-2681
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01/15/93
».»i p r\ i «r\hAR ^ 1 j

approximately 1 ml, which is brought to a final volume of 5 ml.
The extracts are analyzed by Gas Chromatography using F|i|, ,is
detection (by one of the methods listed in the Scope

Apparatus:

1. Sonic probe apparatus, Heat Systerns-
Model W-385, or equivalent

2. Kuderna-Danish - 500 ml, with
and 10 ml graduated ampule

Chromatographic column:
400 mm long with a pla

3.

4 . Water or steam bat

5. 11 cm diameter

6

7. 500 ml

. 11 cm Whatm̂ 3̂ ^̂

Inc.

JpfSnyder column
";V::."

ID, approximately

els

•r paper

Reagents:

1. lfChloride - Pesticide quality or equivalent
i Grade)

Pesticide quality or equivalent

3f®;r Carbon Disulfide - Glass distilled, HPLC/spectral grade

4. Sodium Sulfate - Reagent grade prepared by baking at
400°C for 4 hours prior to use, to remove organic
contaminants
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Effective Date:
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01/15/93
? M r> x •< * ">iiiAR -v 1 &

7.

5. Surrogate Standards - Chlorobenzene, Standards Grade -
Chem. Service, o-Terphenyl, 99% - Aldrich Chem..S;Co. or
equivalent

6 . Spiking concentration of surrogate

For stock solution, accurately weigh 0.8 g
. . .o-Terphenyl and 0.5 g chlorobenzene .^ij^cr^s^^jS ml

4Saff' '':'31@ffir

volumetric containing several ml q||||||̂toneT Bring the
flask to volume with acetone. & solution is
stored in a freezer and is stalsfifcEor six months.

For a working solution of t
a DF 10 of the above stojs
stored in a freezer anc

Preparation of

All glassware
hours, rinsed
with dei

te standards, make
lone. This solution is
for six months.

Spiking Solution:
and 4703 for the.;
Unless otherwi
solution in

section of Methods 4835
bn of the spiking solution.
ed, use 1.0 ml of this spiking

I in dilute "Chem-solv" for at least four•

with tap water, rinsed several times
Kuderna-Danish glassware is oven dried at

SamplS Colliltion:

Sample'iiSifiould be collected in 8 oz glass containers with minimal
headspace and kept cool (4°C) until extraction is performed.
Holding time until extraction is 14 days. The analysis should be
performed within 40 days from extraction.
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01/15/93

Safety Precautions:

All concentration steps should be carried out in a hood?l|
exposure of skin and respiratory tract to methylene.j||p|f̂ .
carbon disulfide, or acetone should be avoided,
materials to be analyzed by this method are "unliano

.«V:VSV:K5'i.

contain toxic materials. Use good laboratory,:
handling of unknowns.

Extraction Procedures:

1.

2.

Soils and solid wastes are
subsampled for extractior

Weigh 60 g of the sol
attempt should be
of the contents

ized before being

50 ml beaker. An
representative sampling

container.

may
or

NOTE:
and ol facto

e sample please record visual
ions relating to its

petroleumj||̂ ij|̂ c content (such as strong gasoline
dark oil material present,

etc. ) .

of sodium sulfate to the beaker and stir
using a clean glass stirring rod. Record the

, the initial weight, and any comments about
in the extraction log. Spiking solution as

by the analytical method is added to the
at this time (See Reagent #7). Add 1.0 ml of

the surrogate working solution.

4. Add 100 ml of methylene chloride to the beaker.

5. Set up the sonic probe as described in the manual.



Analysis #4833
Initiated Date:
Effective Date:
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01/15/93

6. Immerse the tip of the sonic probe approximately
1 to 2 cm below the surface of the liquid in tĥ , beaker
containing the sample. '^iiif^-ijif

Disrupt the sample:

a. If using the medium tip, turn to f
for 3 minutes.

b. If using the large tip,

8 . Remove the probe from the s

10.

11.

3 minutes.

Repeat
paper
thir|ff|

:::/.:.:'v.-::i:

Decant the liquid from
setup consisting of a
3 filter paper,
filter flask with

NOTE: Be surej
solvent is

Pinto a filter funnel
nnel containing Whatman
connected to a 500 ml

i vacuum.

vacuum off immediately after
jserved dripping from the funnel.

ĥrough 9 using the same beaker, filter
funnel for each sample. Perform a

I III Ipon in the same manner.

the probe into a new sample, rinse with
llf|th nl| Ionized water and acetone and wipe with a

wel to remove any soil present from the previous
.e.

12r*siRinse the filter paper with 10 ml of methylene chloride

13. Pour collected extracts into a Kuderna-Danish, add a
glass boiling bead to the K-D, attach a 3-ball Snyder
column and wet the column with methylene chloride.
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14

15

16

Place each K-D apparatus on a steam bath and concentrate
the solvent to about 1 ml volume. Allow the an
to cool for at least ten minutes. Approximate'
2 ml will condense into the ampule during
Remove the Snyder column and- flask, rinsî li-tTl̂ MSnts
with a small amount of methylene chloride.

.£8feiSi8h.. -SSSfe.-wr
Quantitatively transfer the entire
ampule to a 5.0 ml volumetric f1
appropriate sample identif icatij
transfer a portion of the
with the appropriate samplej
of the solution to a 12
the appropriate sample

if the
:ed with the

11 and
p a GC vial marked
ransfer the rest

1 also marked with
16 vial cap used should

MeCl||

have a teflon liner,
freezer--dated with
in a vial file an

NOTE: If
preliminary^
prepared,

12 ml vial in the
and put the GC vials

hem in the GC Instrument Room.

petroleum are expected based on
dilutions should also be

and documented.

the surrogate working solution with
a portion in a labeled GC vial so that it

can.j£yif |||ja with the batch of samples. Store the
jiiiiiij| ||er*bf the solution in a 12 ml vial that has been

ately labeled with the rest of the vials in the3ro|p|l

Calctii

See analysis method.

Statistical Information:

See analysis method.
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Table III

Surrogate Spike Recovery Limits for
Soils and Solids Samples

Surrogate Compound

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

1,4-Dichloroethane-d4
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Figure 2 - (Continued)

EPA SW846 METHOD 8260A
INITIAL CALIBRATION
ULTRA STANDARDS

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200,il
2

300
300
300
300
300
300
300
300,!

1000
5000
5000

600
3000
3000

1000
1000
1000
2000

300
300
300
600

100
100
100
200

1000
1000
1000
1000

600
600
600
600

200
200
200
200

100
100
100
100

compound name Istdl stock
I mix I ppm

Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene (Cvunene)
p-Isopropyltoluene
Hethylene Chloride
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1.2.3-Trichlorobenzene
1.2.4-Trichlorobenzene
1.1.1-Trichloroethane
1.1.2-Trichloroethane
Trichloroethene
1.2.3-Trichloropropane
1.2.4-Trimethylbenzene
1,3,5-Trimethylbenzene
m-Xylene
o-Xylene
p-Xylene

Bromomethane
Chloroethane
Chloromethane
D i ch lor od i f luor one thajpf
Trichlorof luoromethafiiiffl .....
Vinyl Chloride

Vin2-Chloroethyl
Acrolein
Acrylonitrile

Carbon Disulf iii
Vinyl Acetatfp;-,,, "̂
Methyl
Freon

2
4-;

Cyc
Ethyl ":tffie'r
Isoamyl Acetate
n-Propyl Acetate
Benzyl Chloride
Furan
Hexane
Heptane

V9 1000
1000
1000
1000
1000
1000
1000
1000
1000

page 2'of 3
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Figure 2 (Continued)

EPA SW846 METHOD 8260A
INITIAL CALIBRATION
ULTRA STANDARDS (cont'd)

compound name

Methacrylonitrile
t-1, 4-Dichloro-2-Butene
t-Butyl Alcohol
Propionitrile
2-Propanol
Methyl t-Butyl Ether

std
mix
Vll

KTBE

stock
ppm

2500
2500
5000
5000
5000

1000

.:f;

300
ppb

750
750
1500
1500
1500

300

M
€•1

Mr .J&y
•IffillF ;

100
ppb

250.
250
500
500 ,J
500̂

.a. Q̂ H!~'

™{Ss:ii.- "':;:~;j!iJ:;";i

•ilî

Pg

If 2 50'"1•s50
^ ^w
!~f

20

40
40
80
80
80

4

ppb of analytical

Calibration Standard

"'

HI 1

Surrogate Spiking Voltiie ; T ^ ^ f c " ' 60 | 20| 10| 4 J 0 . 8

l̂|iî ;pHI?: "^Spiked directly into 5 ml syrinsyringe

AKALVST_

DATE

page 3 of 3

(saved as file TS826A::DB)
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Analysis #0947,1339
Initiated Date: 04/01/87
Effective Date: /WG 1 2 1996

Toxicity Characteristic Leaching Procedure
TCLP Nonvolatile Leachates

Reference:

Method 1311, Test Methods for Evaluating Solid Waste, SVjpjg, USlPA, July 1992.
'

Scope:

This method is designed to determine the mobil
contaminants in potentially hazardous waste. j|
18 hours.

Method Summary:

hd inorganic nonvolatile
ri is performed over

TCLP extract is defined as the filtrate
0.6- to 0.8-|im glass fiber filter.

Is (and some liquid), the waste is filtered through a

For liquid wastes (containing
resulting from filtration of the

For wastes containing : ̂ i
glass fiber filter and the;||̂ tiiip|(E0red for later use. The alkalinity of the solid portion
is determined and the resli||\dcltes which extraction fluid should be used. The solid
is then extracted wp c-f extraction fluid 20x the weight of the solid. Following
the extraction, the leactiate is filtered through a glass fiber filter and the final and initial
filtrates are

. .

For wagpl v i m f obviously yield no liquid when subjected to pressure filtration, the
sampliljl analyzed for alkalinity and extracted with a volume of appropriate extraction
fluid at 20x the sample weight. The extract is then filtered and the leachate is defined
as the filtrate.

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo Process Systems Inc., a Thermo Electron company



Analysis #0947, 1339
Initiated Date: 04/01/87
Effective Date:
Page 2 of 15 AUG 1 ̂  139b

Sample Handling and Preservation:

Samples should not be preserved and should be stored at 4°C. The holding time for
performing the leachate extraction is 14 days from the time ~* —H^^^iMimMmi^i »i
extraction is begun. (If semivolatiles or pesticides/herbicides are to bedetermined.)
The holding time is 28 days if the leachate is to be analyzed for
for other metals.

Evaluate the solid waste for particle size. The material,
through a 9.5-mm sieve or have a diameter of <1 cm
particle size does not meet this criteria, have the
(if it is a stone-like material) or cut the material]

Interferences:

Any potential interferences that may Jpil̂ |̂te{red during analysis are discussed in
the individual analytical methods._

Apparatus:

180 days

ible of passing
>ual inspection. If the

itracted for pulverization
if possible.

1. Agitation
is capable

^^^ ibler) - This must be an EPA-approved device which
•-'-zzjjjjj* extraction vessels at 30 ± 2 rpm in an end-over-end

2. E)ctf|î ê"isel - The extraction vessel should be a jar large enough to
captain ti§Volume of extraction fluid required (within the limitation of tumbler

4|sspli|ip|pie vessel should be made of Borosilicate glass, preferably, or
Tefiolirbptionally.

.••;:•':::«•..

3? fPmiration device - The Millipore Hazardous Waste Filtration system is suitable
(also known as pressure filters)

4. Vacuum filtration system - Consisting of a vacuum flask, filter holder, and
hose
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5. Glass fiber filters (0.6- to 0.8-^m pore size) - 55- and 150-mm diaraieter

6. Beakers -150 to 250 ml capacity and 1000 ml capacity

7. Stirring hot plates

8. Thermometer

9. pH meter

10. Watch glasses

Reagents:

All reagents must be labeled and docu
Notebooks and Documentation," and

1. 1.0 N hydrochloric a

5OP-QA-109, "Laboratory
"Reagents."

Concentrated hyj|lcW||Hcittt (ACS reagent grade)......................... 83 mL

Slowly add ̂ |§|̂ pl|pcentrated HCI to approximately 500-mL deionized
water in a tOOO-rnl. volumetric flask.

Store in
to volume with deionized water. Remake every 6 months.

bottle in the reagent cupboard.

•;.. '

jjF 1 .0 Wiidium hydroxide (NaOH)

hydroxide pellets (ACS reagent grade).. .................................... 40 g

Measure out 40 g of NaOH pellets and add them to approximately 500-mL
deionized water in a 1000-mL volumetric flask. Using caution, mix
thoroughly and dilute to 1 L with deionized water. Remake every 6 months.
Store in a plastic container in the reagent cupboard.
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3. Extraction Fluid #1

Glacial acetic acid (CH2COOH)

1 N sodium hydroxide (NaOH)

Add 11.4 ml of glacial acetic acid (ACS reagent
500-mL deionized water in a 2000-mL volume
NaOH to this mixture and dilute to 2 L with dig]
may be made up in large volumes in a 20-
NaOH to final volume must be maintai

The pH of this fluid must be 4.93
the preparation and the pH of
Make enough for use each 4,

4. Extraction Fluid #2

Glacial acetic aci

aw

?128.6mL

)tdip|roximately
Addl28.6mLof1 N

r. (This solution
>i!S»p'

ratio of acetic acid and

'discard and remake. Record
uid in the appropriate logbook,

any extra.

11.4 mL

Add 11.4 mLvOf gl| |||acetic acid (ACS reagent grade) to approximately
500-mL deionized Vatef in a 2000-mL volumetric flask. Dilute the solution to
volume with deioruzed water. The pH of this fluid must be 2.88 ±0.05. If
not, disĉ n||̂ |f remake. Record the preparation and the pH in the

Prepare as needed.

id (HN03)

g|0|pentrated nitric acid (ACS reagent grade) .................................... 64 mL

Slowly add 64 mL of concentrated HNO3 to approximately 500-mL deionized
water in a 1000-mL volumetric flask. Dilute the solution to volume with
deionized water. Remake every 6 months. Store in a glass bottle in the
reagent cupboard.
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6. Acid washed filters

The procedure may call for using acid washed filters if the leachate
analyzed for metals. Prepare the filter as follows:

a. Assemble the filtration apparatus with the filter

b. Pour enough 1.0 N nitric acid to cover the

c. Apply vacuum or pressure (whichever Jŝ îroprSlil) until the filter is

d. Pour a minimum of 100-mL d

e. Apply vacuum or pressure u

f. If a vacuum appara
mixture and tin
pressure filter was

7. 5.0 N nitric

is dry.

Concen

into the apparatus.

red, discard the waste acid/water
ral times with deionized water. If a

f discard the waste acid/water mixture.

(ACS reagent grade) .................................. 320 mL

Slowly add 320 rnL of concentrated HNO3 to approximately 500-mL
dek nizelp|Bter in a 1000-mL volumetric flask. Dilute the solution to volume

4ta_,_aBLj water. Remake every 6 months. Store in a glass bottle in the
reai cupboard.
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Safety Precautions:

Follow routine safety steps. Special care must be taken when mixing trjfpicjd s'otttDn.
Wear gloves, lab coat, and safety glasses when preparing the solutio|̂ |ii||̂ |ing
samples. Read all lab notes and follow instructions carefully. Avoid sl̂ i&initact or
breathing the vapors from any of the reagents or samples. Use4^sfe

ventilation system (bench top or hood) when instructed, if th|
(plating waste contains cyanide), or is particularly odorifer

If the sample fumes or reacts in any other way when
extraction procedure, vent the sample periodically
evident.

Discard or send for repair any glassware

Determining the Amount of Extrac;

1. Look up the
the verification program.

:e
suspicious

led during the
.ion is no longer

, flawed, or broken.

Wang in-house computer system, under

2. Note the analyse; requested. Preferred sample aliquots are listed below:

..Jl 1
Analysis '^ i

pH, HexavaJpliiJ ^
Chromiurnitl. "^ 1
Phenols,
(just j|f
Phefc Jit,
(434lfcl@i|v

Metals
BNA

Pesticides/
Herbicides

Sllltles
W -,

2

2

1
1

1

Bottle
Code

04

084

03

08
45

30

Type of Bottles
500 ml_ plastic,
not preserved
40-mL vials

1000-mL glass

500 mL Nalgene
1000-mL brown
glass
1000-mL brown
glass

Volume

500 mL

80 mL
(40 in each)
1000mL

500 mL
1000 mL

500 mL
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If the sample(s) is entered for #4173, see Appendix I for additional,
information.

3. Add up the sample volume required and divide by 20 to dejj|
sample must be extracted.

4. If the amount of extraction fluid generated by a sin iction will
jiteaasisr '̂ Sais uy

not be sufficient to perform all of the analyses, m|||||ian oh% extraction may
be performed and the leachate from each extî lliilliiiBlbe combined and
then aliquoted for analysis.

Preliminary Solids Determination:

If the waste appears to be liquid and seem
perform the solids determination. The
solids as that fraction of a waste sam
applied pressure.

ilia low percentage of solids,
f
TCLP method defines percent
liquid may be forced out by an

'collection container to be used and record
will be used, preweigh the filter in a gooch

1. Preweigh the filter
the weight. Ifvael

** .:>.:::••••

crucible.

2. Weigh out a subsample of the waste (minimum 100 g).

raduated cylinder.

bl||\ftteBfip-out 100 g of sample (if there is adequate sample for the leachate
': • '•':: •';?; ;\y-••• £"•• ;Sfl»-••S'"*'

aid other analyses required. If not, use proportionally less) in the
; sS|J|raduated cylinder.

c. Pour the sample into the filter apparatus.

d. Reweigh the graduated cylinder - Subtract the weight of the sample
sticking to the glass from the initial weight of sample to get the weight of
the sample filtered.
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3. Spread the waste evenly over the filter.

4. Slowly apply vacuum or gentle pressure. Apply 10 psi of.
the pressure filter) until no filtrate appears over a 2-minute§ r̂vg f̂̂ ncrease
the pressure to 20 psi until no filtrate appears for 2 minutes?
increase the pressure to a maximum of 50 psi.
2 minutes, or air is being forced through the filter, jlltheiiation.

% Solids =

7. If the percent

5. The material in the filter holder is defined as,
the filtrate is the liquid phase.

6. Weigh the filtrate and the collection
container from the weight of the fi
solids:

of the waste and

tract the weight of the
iner. Determine the percent

Tote, - Weight of Filtrate
if of Waste

).£n6fgo to Procedure A.

x 100

8. If the percent s 3lids fe SO.5%, and it appears that a small amount of filtrate is
trapped In the the filter and solid at 100° ± 20°C until two
successTii|||||prlrigs yield the same value within ±1%. Record this weight,
and determine the percent dry solids.

/H-", ^^^K Weight Dry Waste and Filter - Tared Weight of Filter
Initial Weight of Waste

9. If the percent dry solids is <0.5%, go to Procedure A. If the percent dry
solids is >0.5%, go to Procedure B.
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Procedure:

A. If the sample contains <0.5% solids

1. Filter the waste through glass fiber filter (6.0 to 0.8 urn),
acid washed if the leachate will be analyzed for metals,
as the TCLP extract.

2. Determine and record the pH of this extract.

B.

IMitbe
is defined

.-.'.•.. •«§?

3. Make up a change form to delete Anal
Submit the change form to the admini
charges. Enter the appropriate co
per SOP-IC-002, "Subsampling

If the sample contains >0.5%

1. Prefilter a minimum o
apparatus using a gtess "

947 and add #1339.
iible for sample entry

Ipreserve the subsamples as
ion of Leachates."

standing liquid phase

ample through the pressure filter

a. If the filter gets clogged after reaching 50 psi, do not change it. Any
waste letin the fiJter is considered to be the solid phase.

b. If tĥ |l|yelr If liquid in the solid is organic and does not mix with water, a
of the sample will need to be filtered. This is because

of the final leachate (Procedure B, step 11) will be analyzed
:,W; f̂lliejpjprtely, and enough solids will need to be collected to generate

J!f lifilugh extraction fluid for the analyses.

2/̂ iBnsfer 5.0 g of the solid phase to a 150- or 250-mL beaker.

3. Add 96.5 ml deionized water, cover with a watchglass, and stir for 5
minutes. Measure and record the pH. If the pH is <5, go to step 6 and use
Extraction Fluid #1. If the pH is £5 go to step 4.
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4. Add 3.5 mL 1.0 N HCI, stir, cover with a watch glass, and heat to 50°C (and
keep the sample at 50°C for 10 minutes). ^^ftiw4f

5. Allow the slurry to cool to room temperature. Measure the||||:i|pi!§prd. If
the pH is <5, Extraction Fluid #1 will be used for the teggliinflHKdure. If
the pH is >5, Extraction Fluid #2 will be used.

6. Quantitatively transfer the rest of the solids or
extraction vessel.

of the solids to an

7. Slowly add the appropriate extraction
solid.

8. Close the extraction bottle tigh
for 18 ± 2 hours. Ambient t
(69.8° to 77°F) during the:i

9. Following the 18 ±2

20x the weight of the

a tumbler (rotating 30 ± 2 rpm)
be maintained at 23° 12°C

n, filter the solution through a glass fiber
filter, again taking c^etC exceed 50 psi if using the pressure filter. This
filter can be cha|̂ î|necessary. The filter(s) must be acid washed if the
extract is to be aliied for metals.

10. Add in the appropriate amount of initial filtrate:

jjp /iBiir
III, beaded

Volume of
leachate

collected (mL)
Total volume of
leachate (mL)

Weight of
solid used in
leachate (g)

Weight of solid
from initial

filtration

mLof
x initial

filtrate
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11. If the initial filtrate does not mix (is not miscible) with the extraction fluid, do
not mix the two together. Contact the group leader and technicatf|i|̂ s§
Each phase must be analyzed separately; therefore each phase
entered as a sample. j| ft

12. Determine and record the pH of the leachate. w
13. Subsample and preserve the leachate for the apĵ ĵate analyses as per

SOP-lC-002.

C. If the sample has no free standing liquid.

eaker.1 . Weigh out 5.0 g of the solid into a -*««-

2. Add 96.5-mL deionized water, covwwteawatchglass, and stir for 5
' ' ' ' p t f '

fthe pH is <5, go to step 5 and use
>5 to step 3.

minutes. Measure and
Extraction Fluid #1 . If the

3. Add3.5ml_1.0NfclSl.
keep the samplej|p5Q^p fcirVO minutes).

yer with a watch glass, and heat to 50°C (and

4. Allow the sl(ll|p||Jii|pi room temperature. Measure the pH and record. If
the pH is <5-tiae Extraction Fluid #1 in step 6. If the pH is £5, use Extraction
Fluid #f

5. I minimum of 100 g of the waste (more if a large volume of
jî HM Inquired for analysis).

add the appropriate extraction fluid at a volume 20x the weight of the

7. Close the extraction bottle tightly, and place in a tumbler (rotating 30 ± 2 rpm)
for 18 ± 2 hours. Ambient temperature must be maintained at 23° ± 2°C
(69.8e to 77°F) during the extraction period.
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8. Following the 18 ± 2 hours extraction, filter the solution through a glass fiber
filter taking care to not exceed 50 psi if using the pressure filter.
can be changed if necessary. The fitter(s) must be aci
is to be analyzed for metals.

9. Measure and record the pH of the extract.

10. Subsample and preserve the leachate for the
SOP-IC-002.

Quality Assurance:

1. A blank will be performed every 2;
used. A logbook of vessel usa
that date. After 20 usages,
blank number in the w

analyses as per

ividual extraction vessel is
ich time a vessel is used, record
in that vessel and record the

2. Record all the sample numberamthe batch logbook. One sample in the
.-. ";?%|pSfth. ''nl§''

batch should be delferfa îsĵ BSLthe waste type spike and spiked as per the
.#Siis~ ..»-. '-siSpp*'

notes in Figureyf ffchiiiselnl
volume. Each
lot number
sheet a
analyses;

3.

sample in the batch that has sufficient
le type in the batch must have a spike. Record the

Solution used on the batch sheet Photocopy the
photocopies to each department involved in the

susl Iples for BNA must be delivered to that extraction lab as soon as
ished, along with 1500 ml of the extraction fluid used in the

leacBite process.

4. Extraction of the solid phase should be initiated as soon as possible after
initial filtration.

5. All instruments used in this procedure (i.e., pH meter and balance) should be
calibrated according to an approved laboratory plan.
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6. All quality control measures described in the appropriate analytical methods
shall be followed. il

09471339.DOC
080196

Prepared by;

Appro^p| by:

Approved by;

Date:

Date:

Date:
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Figure 1

Bottle
Code

01
04
04
06
08
11
13
•anwU

43
45
81
83
84

Analysis
Type

TOC
pH, solids
Cr+6
Oil & Grease
Metals
COD
TOX
r^esi/nero
Formaldehyde
BNA
Ammonia (NH3-N)
Cyanide (CN-)
Phenol (O-OH)

Preservative

H2SO4

—
—
HCL

5N HNO3

H2SO<
H2SO4+Na2S2O3

Na2S2O3

— '̂ 1
Na2S2Oa,giH
H2SQjPf!«i
NgiO^Biy

.ti^?9

Extraction"

ASTM
ASTM ^
TCLP ,̂
ASTM "̂
TC^ .̂.

::':"i«:::Sj33»i- """-•• jiar.s«si:tKŝ ar

: %&?' «*Y*Ptf̂ V::

iiif 3r .̂ ^/*rR '̂

C^pfelp-
1| ASTM
ff ASTM
' TCLP

^""'̂ hfe-*
t... eM
Ŝ:,. 500

(̂(NOO
" 500b

1 250
250
500C

500
1000d

40x2
40x2
40x2

;ipMinimum
9- Subsample

(ml)
125
100
100
500
100
150
250
on/i£\j\j

250
500
40
40
40

1 The extraction listed is the mo|it piiiiK3*ily requested leachate for the analysis listed. If the analysis is
requested on another type the coordinator double check with the client.
3 If the sample is the waste type spike, prepare a second bottle with 400 ml of sample measured into it
and 8 mL of each of thê mi|pij|||||ihg solutions added to it.
c If the sample is the* raste type spike, prepare a second bottle with 500 mL of sample measured into it
and 0.5 mL of each ierb spiking solutions added to it.

If the sample is the waste type spike, prepare a second bottle with 1000 mL of sample measured into it.
The BNA prep? ppike the sample.
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Appendix I

Leaching Procedure for Formaldehyde (EPA 8315)

•'1
Samples which will be analyzed for formaldehyde are extracted using"
protocol with the following modificatiojns:

Only 25 g of sample is extracted.

Extraction Fluid #1 is used for all samples (therefore,
1-4 in Procedure C may be omitted).

The extract is not preserved in any way at the

Procedure B and

eing extracted for

heet and a photocopy of the

An extraction blank is prepared with each
formaldehyde.

If the samples required prefiltration, gi
leachate data page(s) to the pestic|
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Analysis #1055-200.9
Initiated Date: 10/12/92
Effective Date: „ _ _ , , - „ _t-hL ic-519d3

Lead in Drinking Water and Wastewater
by Graphite Furnace

Purpose:

To describe the procedure for determining
and wastewaters.

References:

1. EPA 600, Method 200.9.

2. EPA 600, Method 239.2.̂

Scope:

water

This procedure is applies! ___._. _._..._.._
.',. "* 'W

potable and nonpotableĵ 3**1®*̂ - a

is 0.5 ug/1. The
linear range is toj|
determined by J-"lissl

determination of lead in
typical method detection limit

qiilntitation is 1.0 ug/1, and the
Higher concentrations can be

Basic Principleflii

A small v||p|ume 1|f§ acidified sample is deposited onto a L'vov
platfoif̂  ii|i||̂ graphite furnace tube. Chemical modifier is
addec|ll|id thj5 tube is electrically heated through a controlled
tempê ll̂ tî pcycle. The sample is dried, ashed, and atomized.
The atomic vapor absorbs light from a hollow cathode lamp. The
absorbance is proportional to concentration. The concentration
of lead in the solution is calculated from a standard curve.
The chemical modifier reduces matrix interferences.

Lancaster Laboratories, Inc. • 2425 New Holland Pike, Lancaster, F& 17601-5994 • 717-656-2301 • Fax:717-656-2681
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Reagents:

3.

4.

5.

Lead Stock Standard, 1000 mg/1 Baker Analyzed
absorption standard or equivalent. Store
temperature.

Lead Verification Stock, 1000 mg/1 AA=
different manufacturer than the sto
at room temperature.

Nitric Acid, Concentrated, Baki
equivalent. Store at room t

Magnesium Nitrate, 6 Hy
Reagent or equivalent .j

6. Ammonium Pto

.â BCrom a•-, ^-
Store

tra "'Analyzed or

tal, Baker Analyzed
ge requirement.

Ammonium Phosphate^
.M̂ sfjaT

Reagent or equivei
crystal, Baker Analyzed

storage requirement.

.esium Nitate Solution:

_,,..„ «nKSB,̂ ~ ammonium phosphate and 0.7 grams
*:^mz*>^zix&L ^n deicmizecl water. Dilute to one

is stable for one month at room

7. Ififtoo, ug/l Intermediate Lead Standard:

Injto a 100 ml volumetric flask containing approximately
i^pml of deionized water add 1 ml concentrated nitric
acid. Pipet 10.0 ml of 1000 mg/1 lead stock. Bring to
volume with deionized water and mix. This solution may
be stored at room temperature for six months.
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8. 1,000 ug/1 Intermediate Lead Standard:

ature

To a 500 ml volumetric flask containing
250 ml of deionized water add 5 ml concentrajy|d
acid. Pipet 5.0 ml of 100,000 ug/1 lead ̂  l|||||||fte
standard. Bring to volume with deionized
mix. This solution may be stored at
for six months.

Calibration Standards:

Add approximately 100 ml of j|̂ ^̂ ^̂ .water and 2 ml of
concentrated nitric acid
volumetric flasks. Add
1,000 ug/1 intermediat
listed concentration^

ml of 1,000 ug/1
intermediate

0.0

0.2

1.0

2.0

4.0 ^

pseven 200 ml
ttf^miring volumes of

fcndard to achieve the

&~P I; B̂SSS

ancentration

Calibration Blank

1.0 ug/1 (CRA)

5.0 ug/1

10.0 ug/1

20.0 ug/1 (CCV)

25.0 ug/1

50.0 ug/1

the 5, 10, 25 and 50 ug/1 are used in the
calibration curve. The 1.0 ug/1 is a detection limit
check and the 20.0 ug/1 is a continuing calibration
verification standard. These solutions are stable for
one month at room temperature.
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10. Initial Calibration Verification (ICV):

Use a stock standard from a different source
for the calibration standards. Dilute to
1% nitric acid. This solution is stable
at room temperature.

Proper standard labeling
SOP-QA-110.

Safety Precautions:

Please consult the Inorganics
for specific safety protocol and

Procedure:

Sample Preparation:

Sample holding time

SOP (SOP-IO-Oil)

SOP-IO-001. If sa
is needed. 100
be acidified
of sample.
prepare by an a?
in

conditions are documented in
turbidity of <1 NTU no digestion

if sample volume is limited) should
concentrated nitric acid per 100 ml

with turbidity .>! NTU or wastewaters,
e method. The samples should be batched
with one duplicate and one matrix spike

(10 ug/lf|lf|pr iffph 10 or less samples. Each batch of 20 samples
or Iesjp^s1^ |̂||icontain one Laboratory Control Sample (LCS)
(10 fiji'l) aod one method blank.
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Suggested GFAA Program Parameters:

The following parameters are for the Hitachi Z-9000.
specific instructions on operating the instrument please
to the manufacturer's manual and to the appropriate;,.:
SOP (MC-10-011).

Lead measured at 283.3 nm

Signal Mode
Measurement Mode
Sample Blank
Standard Replicates
Sample Replicates
Statistics
Sample Volume
Dilution
Cone. Times
Modifier Addition
Cup Position
Reslope Standard
Reslope Interval
Cuvette ^
Firings
Result on
Chart
Data

Depends on # of Samples
No
1
Pyro
Depends on number of cycles
Yes (Cone. + Abs.)
1
Off
Peak Area
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Temperature Program:

Temperature (C)
Start End

Carrier Gas = 200 ml/min.
Gas Type - Argon

Notes:

These parameters
achieve the best
With the Hita
response of
standard.
be

,tirrupt Gas = 6 ml/min.

tea

elines and may need adjustment to
(sensitivity and reproducibility) .

IP'these parameters generally produce a
6̂45 and .055 absorbance for a 10 ug/1 lead

|jjl!p£i|ffof ten injections of a 10 ug/1 standard can
Ive an RSD of approximately 2 to 3 percent.

Assurance:

Instrument Stability:

A 10 ug/1 standard must be run five times before calibration.
If an RSD of .>5% is obtained, adjustments must be made, and the
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stability check rerun.
<5% is obtained.

Repeat this procedure until an RSD of

NOTE: Set the autosampler for ten injections and
calculate the mean of each pair and
Document on the printout.

(18

Continuing Calibration Verificji

After the ICB and then eve,
standard must be run.
22 ug/1) . If a CCV
prior to the CCV

Initial Calibration Verification:

After calibration an independent standard
The ICV result must be within ± 10%
correct the problem and recalibrate,
calibration blank (ICB) is run. If
correct the problem and recalibra

•••.SiWKiWtll'

Sfc
must be run.

If not,
ICV, an initial

ids the LOQ,

nples the 20 ug/1 calibration
tiust be within ± 10% (18 to
acceptable range, the samples

last good CCV must be reanalyzed.
A continuing calibrfl^^^'blank (CCB) must be run after each CCV.
If the CCB result^jlh^^Ssfter than the LOQ or less than the
negative LOQ,
good CCB

prior to the CCB and since the last

CRA:

LOQ (1.0 ug/1) must be analyzed following the
fare presently no recovery requirements for this

solutiiiilP-"
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Reagent Blank:

A blank of 1% nitric acid (prepared with the samples)
run for every batch of 20 samples or less. If the
exceeds the LOQ the samples must be re-analyzed.

Laboratory Fortified Blank (same as an LCS):

This is a reagent blank with 10 ug/1 of an
must be analyzed with each batch of 20 s
30 batches of samples are analyzed the
(8 to 12 ug/1). Once 30 fortified b
the control limits become the mean
deviation. After each ten new b
updated to the last 30 data poi|j
in calculating the limits
spiking or other laboratory*
performed in a Quattro Pr<
Water Controls" and mus

un

Duplicate:

One sample

Laboratory Fq

1 limit is ± 20%
been determined

'the standard
control limit is

data should be included
evidence of miss-

.e limit calculations are .
eet called "Pb in Drinking
by the analyst.

in e;vjfl|||̂ fltpr less should be analyzed in duplicate.

^Matrix (same as matrix spike):

One samp||||an 1j ipry ten or less should be spiked at 10 ug/1. If
this not within the fortified blank limits and the
fortJpjfljLed bj,ank is acceptable, the samples of that type should
be rWSHi^f^ method of standard additions.
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Calculations:

The results are reported in ug/1 or mg/1 (ug/1 divided
If dilutions are made, the final result is the ±
reading multiplied by the dilution factor,
rounded to the tenth of a ug/1.

Statistics:

EPA reports an average recovery of 101.8%,
samples spiked at 10 ug/1.

1055200.W51
10 METHODS #2
022493

PreparlPP*Dy:

Approved by:

Approved by:
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Analysis #1055, 1155
Initiated Date: 03/01/88
Effective Date: AUG031995

Lead by Graphite Furnace

Purpose:

The purpose of this analysis is to detail the methods and J|p
analyze lead by graphite furnace.

Background Information:

The methods described in this analysis are e following references:

The calibration
detection limit for,
used as per the

1. Method 239.2, CLP SOW IL!

2. Method 239.2, Methods
EPA 600/4-79-020, J

.r.V-

3. Method 7421, Tejl
September 198j|P%

is of Water and Wastes,

Evaluating Solid Waste, EPA SW-846,

Waters
CLP
S^

lod is 3 to 60 /vg/L. The approximate instrument
1 //g/L. The following limits of quantitation are

i of the governing regulatory agency:

//9/L
0.6 mg/kg
1. mg/kg

This procedure is applicable to the determination of lead in waters, wastewaters,
and leachates (#1055) and soils (#1155).

Lancaster Laboratories. Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2301 Fax: 717-656-2681
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Basic Principles:

isA small amount of digested sample is introduced into a graphite tube.
then heated electrically enabling a precise and accurate heat risê |§̂ |||||;;|i|brt dry
step, the sample is atomized at a high temperature resulting in li||||ajp§|ption at a
specific wavelength which can be measured quantitatively. Jj%$ cii|p[nation of
temperature programming and chemical matrix mo
matrix interferences allowing determinations at the p a r t r bi l f ind parts per
trillion ranges.

Reagents:

1. Nitric acid, 70.0% to 71.0%, Ba
store at room temperature

2. Hydrogen peroxide, 30%,

3. Ammonium phosphat
equal quality, no

4. Magnesium njjglp/*^^^

KV

ilyzed or equal quality,

igent grade, keep refrigerated

crystal, Baker Analyzed Reagent or
tions

:e, crystal, Baker Analyzed Reagent or equal
quality, no s

Safety

Please |pr1^ t̂j|̂ iorganics Manual, Safety SOP {SOP-10-011, "Inorganic
AnalyJIp Saf^iWP^ocedure") for specific safety protocol and procedures.
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Procedure:

Please consult the Inorganics Manual SOPs regarding sample preservation, ft
times, storage conditions (SOP-10-001, "Preservation and Holdingj||!||!|yfqf
Inorganic Analyses"), and digestion procedures (Analyses
#5715, and #5710).

Operations:

1. Preparation of standard solutions

Refer to Inorgajĵ  ^^
Absorption ' • ̂ ^ "̂"̂
400

NOTE: Detailed procedures for prep
found in the Inorganics Manual S
Standards and Solutions") Secti

Proper labeling requirement

2. Program parameters

Lead is analyzed

idard solutions are
P07, "Preparation of

id in SOP-QA-110, "Reagents.1

SpectrAA 400 or 400Z series instrument.
Manual GFAA MC-IO-005, "Atomic
SpectrAA 800 Zeeman, Varian SpectrAA

n SpectrAA 400 D2 Graphite Furnaces," for
specificj|g||i|rli||̂ perations. The instrument parameters are preset for
the pr̂ l̂ î̂ pwas developed for lead using the Photron hollow

The parameters for this program are as follows:
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AUG°31995

Blank
Standard
Standard
Standard
Standard
Standard

Solution
(90 i/a/L st

Concentration

Instrument Mode
Calibration Mode
Measurement Mode
Lamp Position
Lamp Current (ma)
Slit Width (nm)
Slit Height
Wavelength (nm)
Sample Introduction
Time Constant
Measurement Time (sec)
Replicates
Background Correction,,

IrfU injection is used at 95°C with an injection rate of 10
.siS-Us.

//L/15 seconds).

A 30-A/L sample aliquot is used with 4 //L of modifier.
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Temperature
Steo No. (°C)

1
2
3
4
5
6
7
8
9
10
11

120
120
220
220
350
900
900
2400
2400
2500
2500

3. Notes

Furnace Parameters

Gas Flow
(L/min) Gas Type ... Corrtfiiiiii

The concentration
SpectrAA 400

fstrument conditions are for a Varian
leter, GTA 96 tube atomizer, GTA

programmableĵ fnĵ rchiriger, and IBM PS2 or compatible data station.
The analytica
injection jyd
tube wjifll

d detection limit were determined using a 30 jjL
gas interrupt, and a pyrolytically coated graphite

platform.

correction is required. This program is used with
the Varian 400 Zeeman graphite furnace with the IBM PS2 Model 30
cilirjapjy^pr" for analyzing EPA drinking waters and may be used for any
otf|§r%arnple matrices.

Itlmanges in furnace programs may be necessary to accommodate the
differences in resistivity of the graphite tubes or to achieve better spike
recoveries on more complex matrices. Lamp currents may have to be
adjusted to comply with the manufacturer's specifications upon
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replacement of hollow cathode source lamps. Changes in turret position
may be necessary to accommodate sequenced runs with avail
turret or lamp socket failure. All changes from the standard ana)
program will be documented on the raw data.

Quality Assurance:

Please consult the Graphite Furnace QA section (SOP-U
Furnace") in the Inorganic Operators Manual for spec
procedures. For other QA requirements not specif^
the QA section of this manual (SOP-10-005, "De
Procedures").

Calculation:

Please consult the Graphite Furnace^
for the proper equations and anah

14, "Clfrbr Graphite
otocol and

furnace, consult
23 Quality Control

the Inorganic Operators Manual
(SOP-IO-004).

10551155.W60
071795

Prepar

Approved b

Approved b

Date:

Date:

Date:



ncaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science

Analysis #1056
Initiated Date: 04/21/88
Effective Date:

Sample Preparation of Wastewater

for Graphite Furnace Analysis of Metals

Reference:

1. USEPA CLP SOW No. ILM02.1, Exhibit Dfelptfid|Part A.1., Page D-

5.

2. USEPA CLP SOW No. ILM04.0,

Scope:

This acid digestion procedure is
•%,. "*f

measurement of metals by

Basic Principles:

The samples are

metals.

III, Part A, Page D-5.

are wastewater samples for

Jpc'e following CLP protocol.

nitric acid and 30% hydrogen peroxide to dissolve

Apparatus and Reagents:

For reaglEMrit:fplparation, shelf life, and storage conditions, see SOP-IO-007,

"Preparatoryof Standards and Solutions."

1. 250-mL beakers or other appropriate beakers

2. Watch glasses
Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425. Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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3. Nitric Acid, HN03, 70.0%-71.0%, Baker Instra-Analyzed reagent,

1.428 g/mL, or equivalent ;

4. Nitric Acid (1:1) - Add 500 mL of HN03 to 500 mL of

5. Hydrogen peroxide, 30% H202

6. 100-mL graduated cylinders or other approĵ il||||||uated cylinders
:iW'

7. 100-mL volumetric flasks or other appflpFĵ iî ass A volumetric flasks

8. 125-mL Nalgene bottles or otheygpRg^H^Nalgene bottles

9. Hot plates

..
NOTE: As long as the correctratidslliiiSaintained, solutions may be prepared

i^ij^teC'Qffi
using multiples of indicated ̂ iĝ î i|c|d volumes.

Safety Precautions

Refer to SOP-10- | ̂ ipinic Analysis Safety Procedure."

Procedure :f

For saiWple praiservation, storage conditions and holding times, see SOP-10-001,

dfirt and Holding Times for Inorganic Analyses."

Shake sample well. Use a 100-mL graduated cylinder to transfer 100 mL of well-

mixed sample into a 250-mL beaker. Add 1 mL of (1:1) HN03 and 2 mL of 30%
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H202. Place the beaker on a hot plate and heat at about 95°C for approximately

2 hours or until the sample volume is reduced to between 25 and 50 ml, making

certain that the sample does not boil. 111!

Allow to cool. Transfer the solution to a 100-mL volumetric flask,

to the mark with deionized water and mix. Transfer the solutioj|ii|o

bottle. The sample is now ready for analysis.

NOTE: For soluble metals analysis, filter unpreserveckf

filter paper. Adjust the filtered sample to pH 2 or||i*

solution. Measure an appropriate volume of

NOTE: If insufficient sample is submitted||piv:^ihg the method-stated volume

0.45-micron
fillnitric acid preserving

3st as normal.

or the sample contains high solids,

Samples may be concentrated

aliquot of the sample.

|than normal limits if approval is

obtained from the client. Makip|p"p§||j||||p!:acid, reagent, and spike volume
'"Iffilifc. '"ISillF

adjustments based on samp

Quality Assurance:

Perform a methl||lpptriple duplicate, sample matrix spike, and laboratory

control 1056 (CLP) digestion batch (20 samples or less).

10561̂ 601

Prepared by:

Approved by:

Approved by:

^ (2l*JP Date:

Date:

Date:

2 \°\ <$3



Lancaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science.

Analysis #1156
Initiated Date: 03/01/88
Effective Date:

Sample Preparation of Soil/Sediment for llPflllll
Graphite Furnace Analysis of Metals fil̂ P "

Reference: .^iij^'^iiiiiis^

1. USEPA CLP SOW No. ILM02.1, Exhibit D, ̂ pl̂ |J.1, D5-8.

2. USEPA CLP SOW No. ILM04.0, Exhibjff 311iin III, Part B, D5-7.

Scope: jjjjj?-

This acid digestion procedure is used to |l|̂ ^y f̂l/sediment/sludge samples for
measurement of metals by graphite ||̂

Basic Principle:

A representative 1 g (as-re^vfjp|̂ |ple is digested with nitric acid and hydrogen
peroxide. The digestate f̂|;|h|ii refluxed with nitric acid to complete the dissolution
of metals for GF anal

Apparatus and Reagents:

For reagent:;j||a îip|̂ pnyshelf life, and storage conditions, see SOP-IO-007,
"Preparatia§!|! St||pards and Solutions."

f i 25Q--rnL beakers or other appropriate beakers

2. Watch glasses

3. Nitric Acid, HN03, 70.0%-71.0%, Baker Instra-Analyzed reagent,
1.428 g/mL, or equivalent

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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4. Nitric Acid (1:1) - Add 500 ml of HN03 to 500 ml of deionized water

5. Hydrogen Peroxide, 30% H2O2, Fisher, certified ACS or equivalent 11

6. Whatman No. 41 filter paper or equivalent

7. Funnels

8. 200-mL volumetric flasks or other appropriat|ii||rrietric flasks

9. 250-mL Nalgene bottles or other approj|r at§K|||gene bottles

10. Hotplates

11. Balance, capable of reading

12. Nitric Acid (2%) - Add 4||prl̂ |Horlcentrated HN03 to 16 L
(16,000 ml) of deionizî j||tfiĵ ;'

-

NOTE: As long as the corrj||t riS||̂ i|e maintained, solutions may be prepared
using multiples of indicat^ wjp^hts and volumes.

Safety Precautions:

Refer to SOP-IO-Oll!

Procedure:

anic Analysis Safety Procedures.'

For sample preservation, storage conditions, and holding times, see SOP-10-001,
"Preservation; and Holding Times for Inorganic Analyses."

Weigh 1 g (0.95-1.05 g to the nearest 0.01 g) of a thoroughly homogenized, as-
received sample into a 250-mL beaker. Add 10 ml of (1:1) HN03/ swirl to mix, and
cover with a watch glass. Heat the sample to approximately 95°C and reflux for
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about 10 minutes without boiling. Allow the sample to cool somewhat, add 5 ml
of concentrated HN03, with the watch glass on reflux for about 30 minifies. DJfcl-
not allow the volume to be reduced to less than 5 ml while maintaining a cdvering
of solution over the bottom of the beaker. M-,.^:

After the second reflux step has been completed and the sa
somewhat, add about 2 ml_ of deionized water and about 3
cautiously until effervescence subsides.

cooled
Heat

Continue to add 30% H202 in 1-mL aliquots with warring
is minimal or until the general sample appearance is
10 ml of 30% H202. jjj

Continue heating for approximately 30

we effervescence
unchanged. Add a total of

allow the volume to be
reduced to less than 5 ml while maintaHMi^Qjiprlng of solution over the bottom

' ' ™ '
of the beaker. Add about 10 mL of
approximately 10 minutes. Allow

Filter through a Whatman No.
containing 100 ml of 2%
thoroughly with deionizedj||ia1p||
and mix. Transfer the
ready for analysis.

, then warm the mixture for
iwhat.

er into a 200-mL volumetric flask
Wash the beaker, residue, and paper

1st volume to the mark with deionized water
a 250-mL Nalgene bottle. The sample is now

NOTE: For non-Cll*; ̂ nptfs when special limits of quantitation are required by the
client, use mprejif̂ blfweight.

NOTE: Typiealty use 5 g for samples of liquid consistency.

NOTE: Dry solvents on a steam bath before digesting.
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Quality Assurance:

Perform a method blank, sample duplicate, sample matrix spike, and laboiat̂ ry
control sample with every digestion batch (20 samples or less). .JfitiiSs,.. IP

1156.W60
041896

Prepared by: Date: 4--/9-?6>



ncaster Laboratories
A Thermo Analytical Laboratory
Where quality is a science.

Analysis #5704
Initiated Date: 01/04/94
Effective Date: F£B 2 2 1996

Sample Preparation of Extracts and Other Wastewatet
for Graphite Furnace Analysis of Total Metals

Reference:

SW-846,Method 3020A, Test Methods for Evaluating Solid V

Third Edition, Office of Solid Waste and Emergenc^Hpjpnse; Washington, DC
20460, Revision 1, Part I, Chapter 3, July

Scope:

This acid digestion procedure is USA
samples and other wastewater
graphite furnace when SW-i

EP and mobility-procedure extract

easurement of total metals by
requested.

Basic Principles:

A mixture of ni

volume to di

JUIhe sample is refluxed in a covered beaker at low

W It is cooled and brought up to volume with deionized

ould go to dryness, it must be discarded and the sample

Apparatus and Reagents

For reagent preparation, shelf life, and storage conditions, see SOP-IO-007,

"Preparation of Standards and Solutions."

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc, a Thermo Electron company
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1. 250-mL beakers or other appropriate beakers

2. Watch glasses

3. Nitric acid, HNO3, 70.0% to 71.0%, Baker Instra-A|ialy3ipppagent,
1.428 g/mL, or equivalent

4. 50-mL graduated cylinders or other appro

5. 50-mL volumetric flasks or other ap

Mated cylinders

s A volumetric flasks

6. 60-mL Nalgene bottles or othej|

7. Hot plates

algene bottles

Safety Precautions:

Refer to SOP-10-011, "jMJUfiPAnalysis Safety Procedures.'

Procedure: M&s^l^Bfa.'*

For sample .pji|(||̂ alp--storage conditions, and holding times, see SOP-10-001,

"Preserva1 |̂j; ari:l|p|>lding Times for Inorganic Analyses."

Shal«|||ampl!%weH. Use a 50-mL graduated cylinder to transfer 50 mL of

well-mt̂ lllpirnple into a 250-mL beaker. Add 1.5 mL of HN03. Place the beaker

on a hot plate and cautiously evaporate to low volume (10 to 20 mL), making

certain
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that the sample does not boil and that no portion of the bottom of the beaker is

allowed to go dry. Cool the beaker and add another 1.5-mL portion ojfflflNPg. jf|

Cover the beaker with a watch glass and return to the hot plate. lgc/eaii|fj|||

temperature of the hot plate so that a gentle reflux action occurs^^^^Hiss
'•5835®: ^Bi'SfelS?'

,Itfc
NOTE: If a sample is allowed to go to dryness, low recovetiliiMI fliu'lt. Should1 ** * ••.:;:. •"««i:K"-*.:'.!J«-t:v.. - - • • •«—

this occur, discard the sample and reprepare.

Continue heating (refluxing) for approximately 15

evaporate to low volume (10 to 20 ml), not al
.r."i«3

the beaker to go dry. Remove the beaker arjall .

water, mix, and continue warming the

additional solubilization of any residue t

Allow to cool. Transfer the sol

the mark with deionized watej||n

is now ready for analysis. .J

NOTE: For soluble

filter paper. Adjusj||j$ 1|

solution. Meastiif|||f

cover the beaker and

of the bottom of

innately 5 ml_ of deionized

15 minutes to allow

ml volumetric flask. Adjust volume to

ansfer to a Nalgene bottle. The sample

is, filter unpreserved sample through 0.45 micron

sample to pH 2 or less with nitric acid preserving

fpriate volume of sample and digest as normal.

NOTE: If ̂ ufficiirtt sample is submitted to allow using the method-stated volume

or the g|ml^|^ins high solids, one may use a smaller aliquot of the sample.

Samples may|be concentrated to meet lower than normal limits if approval is

the client. Make appropriate acid, reagent, and spike volume

adjustments based on sample final volume.
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Quality Assurance:

e miPerform a method blank, sample duplicate, sample matrix spike,

spike duplicate, and laboratory control sample with every digestfli|ll§lKiii'

(20 samples or less).

5704.W60
021296

Prepar

Approved by:

Appro ved(b_y_i

Date:

Date: "Z | Pi

Date:



Jfclancaster Laboratories
^•r Where quality is a sdence.

Analysis #5710
Initiated Date:
Effective Date:

01/04/94

Sample Preparation of Soil, Sediment, and Sludge*
for Graphite Furnace Analysis of MetalsJ

Reference:

USEPA SW-846 Test Methods for Evaluating So]y|fpftal$|||-*0ff ice of
Solid Waste and Emergency Response, W a s h i n J 3 C 120460, July

fiSflfirepare soil, sediment,
jj|ptals by graphite furnace

1992, Third Edition, Revision 1, Part I »,:=̂ p̂̂ ^̂  , Method 3050A
'"

Scope:

This acid digestion procedure i
and sludge samples for measures
spectroscopy following

Basic Principles:

A representative 1 g4||p-:fiî ĝed sample is digested with nitric
acid and hydrogen p̂ ^̂ pe. ''̂ The digestate is then refluxed with
nitric acid to ccp̂ ^̂ ^̂ :he dissolution of metals for AA or ICP
analysis.

Apparatus and

For reagj|||t preparation, shelf life, and storage conditions, see
I^feoii^^d||j^paration of Standards and Solutions.

ml beakers or other appropriate beakers

2. Watch glasses

3. Nitric Acid, HN03/ 70.0%-71.0%, Baker Instra-Analyzed
reagent, 1.428 g/ml, or equivalent

Lancaster Labcxatories, he. • 2425 New Holland Pite, Lancaster, f& T7501-5994 • 717-656-2301 • Fax:717-656-2681
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01/04/94

4. Nitric Acid (1:1)
deionized water

- Add 500 ml of HN03 to 500 ml of

Hydrogen Peroxide, 30% H2O2, Fisher, certifJI|||i^il|$Pr

equivalent - fll K'̂ ^^W5'
5.

6.

7.

8.

9.

10. Hot plates

11. Balance, capabf!

*9

equival*

Whatman No. 41 filter paper or

Funnels

100 ml volumetric flasks or at!
flasks

250 ml Nalgene bottles
bottles

NOTE: As long as t
"":!!

may be prepared ujjij

Safety Precawp

•propriate volumetric

ipropriate Nalgene

ing 0.01 g

Refer to^

Pro

ect ratios are maintained, solutions
i||tiples of indicated weights and volumes.

||0!il:, Inorganic Analysis Safety Procedures.

For li||||̂ ^^preservation, storage conditions, and holding times,
see sdP'-lt
Analyses.
see SOP-fo-001, Preservation and Holding Times for Inorganic
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" - "

Weigh 1 g (0.95-1.05 g to the nearest 0.01 g) of a thoroughly
homogenized as-received sample into a 250 ml beaker. Add 10 ml
of (1:1) HNO3, swirl to mix, and cover with a watch
the sample to approximately 95 °C and reflux for aboû JLO ;^̂ P̂
minutes without boiling. Allow the sample to cool..Jipii||isr add

-Htft.
5 ml of concentrated HN03, with the watch glass on "
about 30 minutes. Repeat this last step to
oxidation. Allow the solution to evaporate to 10 ml

With the cover on,
minutes without boSPl

::t&, "«

5
•"••£:•;•'

Filter through

without boiling, while maintaining a cover;
the bottom of the beaker (add deionized

After the second reflux step has
has cooled, add about 2 ml of
30% H202. With the cover on,
subsides.

Continue to add 30% H202 inĴ ^̂ L̂qlibts with warming until the
effervescence is minimal ĵ ^̂ tî ĥe general sample appearance
is unchanged. Add a toĴ Î Jcl̂ ^̂ ml of 30% H202.

solution over

and the sample
and about 3 ml of
until effervescence

with dei
water ̂

.JiireEWux) for approximately 15 more
f̂cintil the volume has been reduced to

Allow to cool somewhat.

The :i§ilnple

:j$n!!fman No. 41 filter paper into a 100 ml
the beaker, residue, and paper thoroughly

ater . Adjust volume to the mark with deionized
/^ff 'Transfer the solution to a 250 ml Nalgene bottle.
now ready for analysis.

NOTE: ""WMe'n special limits of quantitation are required by the
client, use more sample weight.

NOTE: Use approximately 5 g for samples of liquid consistency.

NOTE: Dry solvents on a steam bath before digesting.
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Quality Assurance:

Perform a method blank, sample duplicate, sample matrix
sample matrix spike duplicate, and laboratory
every digestion batch (20 samples or less) .

5710.W60
010794

"•% .U\UV:#v\\#

Prepared by:

Approved by:

Approved

Date

Date

Date



Lancaster Laboratories
A Thermo Ana -t/ca/ Laboratory
Where quality is a science

Analysis #5715
Initiated Date: 01/04/94
Effective Date: fEB 2 2 1996

Sample Preparation of Potable Water and NPDES Wastevvrat«r for
Graphite Furnace Analysis of Total Metals 111,111*8

Reference:

Methods for Chemical Analysis of Water and Wasf||pDSill̂ i|00/4-79-020,

Section 200.0, Part 4.1.3, Office of R&D, USEPJcp |̂i;Cincinnati, Ohio, Revised

March 1983.

Scope:

water and NPDESThis acid digestion procedure is u$|d"folji 3 pare potable
j Hife. :ft y

I* '?ii\ ;H3':;:ii31i:;fc-.. f -:.-.ii V:ii _ • . .. I Iwastewater samples for measuyp

Basic Principles:

A mixture of nitric

volume to di:

water.

metals by graphite furnace.

lpsample is refluxed in a covered beaker at low

"is cooled and brought up to volume with deionized

Apparatus

For rea^n^pteparation, shelf life, and storage conditions, see SOP-IO-007,

"Preparation of Standards and Solutions."

1 . 250-mL beakers or other appropriate beakers

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425, Lancaster. PA 17605-2425 • 717-656-2300 Fax 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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2. Watch glasses

3. Nitric Acid, HN03, 70.0%-71.0%, Baker Instra-Analyzed reagentl!

1.428 g/mL, or equivalent . .iitlWtII||%

4. 50-mL graduated cylinders or other appropriate gf;a6^^d cylinders

5. 50-mL volumetric flasks or other appropriai(|̂ pi||p||;yolumetric flasks

6. 60-mL Nalgene bottles or other appro|̂ |î |̂|ne bottles

7. Hot plates

Safety Precautions:

Refer to SOP-10-011, nnorgaĵ |̂ irli|||p5afety Procedures."

Procedure: .sillfcjiF

For sample preser̂ ||||r|pi|||r|ige conditions, and holding times, see SOP-IO-001,

"Preservation and̂ i|«̂ ir̂ ||Firnes for Inorganic Analyses."

Shake sample weilffUse a 50-mL graduated cylinder to transfer 50 mL of

mixed ̂ amp1i§ip5a 250-mL beaker. Add 1 .5 mL of HN03. Place the beaker on a

hot plaie and)veautiously evaporate to low volume (10 to 20 mL), making certain

that the sample does not boil and that no portion of the bottom of the beaker is

allowed to go dry. Cool the beaker and add another 1 .5-mL portion of HN03.

Cover the beaker with a watch glass and return to the hot plate. Increase the

temperature of the hot plate so that a gentle reflux action occurs.
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Continue heating (refluxing) for approximately 15 minutes. Uncover the beaker and

evaporate to low volume (10 to 20 ml), not allowing any portion of the bottom of

the beaker to go dry. Remove the beaker and add approximately 5 ml_

water, mix, and continue warming the beaker for 10 to 15

additional solubilization of any residue to occur.

Allow to cool. Transfer the solution to a 50-mL volumet||̂ las1i8§||ajust volume to

the mark with deionized water and mix. Transfer to aj|p||§|̂  bottle. The sample

is now ready for analysis. ^Ir

NOTE: For soluble metals analysis, filter unp̂ riî p̂H|piple through 0.45-micron

filter paper. Adjust the filtered sample to Jjf l%givr"liiipwith nitric acid preserving
.!":;:.s.y.HV: :l£&&: .-.. ""'-\::

.sniVS'wt. ;;&:":«î  .'.%%:.

solution. Measure an appropriate voluml||||iin̂ |f:and digest as normal.

NOTE: If insufficient sample is sy|||tteli||allow using the method-stated volume

or the sample contains high sô |ŝ î|i||| iPy use a smaller aliquot of the sample.

Samples may be concentra||d '̂ j|̂ '̂:Mwer than normal limits if approval is

obtained from the client,jl̂ aJI||pppWpriate acid, reagent, and spike volume

adjustments based on|sarf̂ ||î nal volume.

Quality

Perform a R r̂thod||||ank, sample duplicate, sample matrix spike, and laboratory

control ŝ an̂ |ft|̂ |P every digestion batch (10 samples or less).

5715.W60
021296
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Date:

Datef



^Lancaster Laboratories
^§f A Thermo Analytical Laboratory

Where quality is a science

Analysis #2213, 2540, 6868, 6869, 6976,
1837

Initiated Date: 04/03/91 &
Effective Date: "AY 1

Purgeable Aromatics In Soil Samples

Reference:

'aste,Methods 5030A, 8000A, and 8020A, Tesf Methods for E\
SW-846, Third Edition.

Scope:

This method is suitable for analyzing solid samjprs..liî y3urgeable aromatic
compounds listed in Table I. The limit of quj||̂ aj|p.fq|"iill (BTEX) compounds is
5 (ig/kg (ppb) for soils. This method is a modff̂ |on of 5030A/8020A in that a modified
midlevel methanol extraction is used.

Basic Principles:

This method is based on the purge- gas chromatography method where an
inert gas (helium) is bubbled through 25 mL of methanol sample extract/deionized water
solution. The volatile ar*|f̂ tli§||eEpurged from the solution and trapped on a sorbent
trap. The trap is then heated and backilushed with gas to desorb the trapped aromatics
onto a suitable gas chfomatographic column. The gas chromatograph is then
temperature progr̂ fî ^o separate the aromatics which are then detected and
quantified by a phototonization detector (PID).

Samples with petroleum fractions that are less volatile than gasoline (i.e., kerosene, #2
fuel oil) may cause baseline ramping and may affect surrogate recoveries. In addition,
samples with high organic contents may cause foaming of the methanolic (sample)
extract in the sparge vessel. These interferences can be minimized by increasing the
methanolic dilution (from 25x). Limits of quantitation must be raised to reflect the final
dilution.

Lancaster Laboratories • 2425 New Holland Pike. PO Box 12425. Lancaster. PA 17605-2425 • 717-656-2300 Fax: 717-656-2681

A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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handling precautions for any compound can be found with the material safei||data |
sheets (MSDS) available from the safety officer. Safety glasses and lab coats are
required as personal protective equipment. Gloves are optional.

Standard Preparation: jim^^ 'tfjit

NOTE: All neat compounds and standards (stocks and wp|jjjjj) should be stored in an
explosion-proof freezer between -10° and -20°C (14° toj^ttfaj* standards are
stored in 12-mL vials with screw-cap lids and Teflon-lirie '̂iiliconei septa (may vary
based on availability) for up to 180 days for stocks afid up%30 days for working
standards.

Calibration solutions and all QC standards (i.e., plick^staridard and spikes) are
prepared from separate stock solutions.

..
All concentrations listed are approxig!p§ l|p|?sumed to be in solution unless stated
otherwise.

1. Calibration stock

a. Calibrate arvalyfNial balance capable of weighing 0.0001 g according to
SOP-UV-Ot7v Tî intenance and Calibration of Laboratory Balances"
(see corporate Operations manual).

b. RH a 10-mL volumetric flask approximately 2/3 full with reagent grade
I. Stopper and tare.

c. Hî iinning with the heaviest compound (o-xylene), weigh between 0.045
,:i:% jl|hd 0.055 g of each compound using a capillary pipette. Record each

t. Stopper and tare the flask after each compound.
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All calibration/calculation data must be adjusted for these exact weights
using the following calculation: SSfM

Component
MTBE
Benzene
Toluene
Ethylbenzene
p-Xylene
m-Xylene
o-Xylene

Final Individual Weight (grams)|i(|;UI
Component Cone. Neat Stock to 1 0*iv. mm,

5000
5000
5000
5000
5000
5000
5000

0.

0.056H
Steoo

NOTE: Indicated weights aff̂ g^S; actual weights should be within
±10% of target weight.

Compound weight (g)
Final volume (mL)

= Concentration (mg/L)
10

"V:lV:v.«iV::.«!" *^

d. Bring flask to volume using a Pasteur pipette.

e. Working l̂̂ rjiilplolution "B" (50 ppm) - 0.1 mL Calibration stock to
lOmtmethanoi

f . .j-||^|j^tt)ration solution "A" (5.0 ppm) - 1 .0 mL working calibration
If solli"B" to 10 ml methanol

g. rting calibration scheme

%ethanol blank - 1 ml methanol to 24 mL deionized water

(1) Level 1 -10 (iL (working calibration solution "A") to methanol
blank (2 ppb)
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(2) Level 2 • 20 ul (working calibration solution "A") to met||flpl
blank (4 ppb) ill

(3) Level 3 - 50 |il_ (working calibration solution "A") to mettianol
blank (10 ppb)

(4) Level 4 -10 uL (working calibration s
blank (20 ppb)

(5) Level 5 - 20 |iL (working call

in "B") Wmethanol

jpn "B") to methanol
blank (40 ppb)

2. Spike stock solution (5000 ppm) Jjj^jjjf &y

a. Follow steps 1 .a. throug|||̂ ip|; p̂iration stock preparation.

b. Working spike soluĵ ^^^^ - 20 uL spike stock to 10 mL methanol

c. Add 20 |il of wort<if̂  Si3̂ |B solution to the sample syringe prior to
injection for matrix spike and matrix spike duplicates. This is
approximately ft|3|)b in solution or 200 ppb in a soil sample.

3. Check standard stock solution (5000 ppm)

a. Folfow steps 1 .a. through 1 .d. of calibration stock preparation

check standard solution (250 ppm) - 0.50 mL check
standard stock to 10 mL methanol

1 Working check standard solution (25 ppm) -1 mL intermediate solution
to 10mL methanol

d. LOQ/MDL solution

0.1 mL working check standard to 10 mL MeOH
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e. Add 10 (iL of working solution (3.c.) to the sample syringe prior to
injection yielding an approximate concentration of 10 ppb. Ifi

4. Alternate source check standard • 'lSltI§|WffvV

This will be left to the analyst's discretion. The stock solution (arid respective
intermediate and working solutions) should either be prepared from neats
with a different lot number from the same ven
prepared working standard of known concent

5. Surrogate stock solutions (5000 ppm)

a. Trifluorotoluene (surr #1) -
a 10-mL volumetric flask ai
described above.

e purchased as a

.045 and 0.055 grams into
volume with methanol as

b. n-Propylbenzene (s^l§^^-f^jjyN above procedure.

c. Fluorobenzene (surr #3) - Follow above procedure.

d. Working surrogate solution (100 ppm) - 0.5 ml_ of each surrogate stock
solution ̂ ^nit:fftethanol. Add 5 u.L of working surrogate to each
injection yielding an approximate concentration of 20 ppb in solution.

e. Alternate surrogate solutions, may be used to minimize interference,
preparation is as described above.

Sample Collection/Preparation:

A methanoife extract is diluted in deionized water before analysis. The methanol
concentration is constant for all standards, blanks, and samples. See Analysis #2379,
5899, "Preparation and Extraction of Soil and Solid Samples for Determination of
Purgeable Aromatics, Purgeable Halocarbons, and Gasoline Range Organics."
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Soil samples are to be collected using the recommended sampling protocol fn SW-846,
Samples collected according to this protocol should be cooled at 2° to 6°C (36° to 43"F)
at the time of collection until analysis. All samples must be analyzed wt
collection.

Calibration:

Calibration is performed using internal standardization,
curve is used. The calibration factor (CF) as defined i

||4sdjysof

Deviation for Analyte Response/Calibration Fact
calculated for each analyte in each calibration
(RSD) of the CFs for any analyte is <20%
quantitation. If the RSD exceeds 20%, a
a linear least squares fit to the calibrati

Once the system has been calibra
quality control check standard.

The calibration is
ten samples.

lint calibration
'-PA-032, "Manual

Calculation of the Analyte Response/Calibration Factors!̂  Relative Standard
rrelation Coefficient," is

Illative standard deviation
s may be used for the
must be utilized. Alternately,

used.

ation curve is verified by analyzing a
of any analyte is <85% or >115%, a new

calibration must be performed^

;ed by analyzing a check standard after at least every

Procedure (soils/solid wastes):

NOTE: The syringe and syringe plunger should be rinsed at least 3x with deionized
water between samptes. All standards, spikes, samples, and method blanks should
containji ui. offrtifking surrogate solution.

1 ;ftiiilnhe purge-and-trap and GC conditions as described in Table II and Table
III, respectively.

2. Always begin a run with a deionized water blank (deionized cleanup). This
allows the system to run through a complete cycle, ensuring a clean system
before running samples.
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3. Run a check standard to verify the calibration. See Standard Preparation
section. '̂ lIlKsSr

4. After the concentrator program reaches the Desorb cycle, the liquid can be
drawn out of the sparge with the 30-mL syringe. ^

5. After the run time has expired, the program will advance to Standby. Inspect
the chromatogram for acceptable surrogate/corrgi||||||ecoveries.

6. One method blank of methanol must be rurif|jj|||ft. The dilution for the
methanol extractions is 25x. Inject 1 mL of metnanol used for the extractions
into a 30-mL syringe containing 24 mi deforilzed water. Add 5 u.L of
surrogate solution. Inject into sparjj > If a new bottle of methanol is opened
for extractions during a batch, it

7. If starting a new batch, an
(see Standard Preparati

fufias a blank before use.

•must be run before any samples
no acceptability limit for this standard;

however, each compounttbefif analyzed must be detected.

.JP1 ̂ iiii»
8. Prepare methane|ipl;f!|iioiiiWor the samples as per Analysis #2379, 5899.

9. Once the sanip îv|peen extracted, prepare and analyze as a methanol
blank (step 7). If the odor of the extract indicates high organic content, a
further dl̂ ^ î̂ ttter than 25x) should be made, keeping the methanol
concentration constant.

10. If the amount of analyte in the sparge is higher than the fifth calibration level,
the sample must be repeated at a higher dilution. Before continuing with the
an^ysis of samples, a deionized water blank (deionized cleanup) should be
ran immediately following any samples determined to be over calibration
range, to ensure that the high levels present will not carryover into the next
sample injection.

1 1 . Continue analysis of samples in this manner until ten samples have been
analyzed, at which time a new check standard must be analyzed.
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12. If analyzing for BTEX, a BTEX matrix spike and matrix spike dupffî | musf
also be performed for every 20 samples analyzed. The matrix spikea|||i
prepared by injecting 20 uL 10-ppm BTEX spiki
syringe which already contains 1 mL of methanol extract,
water, and 5 u.L of surrogate standard. Jllfe

Calculations:

The concentration of BTEX components in the sampleilcuiillFas follows:

comp.peakht. cal. avg.cal.TF^^^^^f _ concentration
cal. comp. peak ht. cone. sample Tjjjf /fe^ .̂.."'" ppb

Where:

comp. peak ht. = the height of tip cttfT>pjf»ient in the sample
'nfSSSI

cal. comp. peak ht. = the closes||ve^^^ r̂same component in the calibration

cal. cone. = the concentfato of the component in the calibration used for

avg. cal. TFT ht. = tl| H internal standard (TFT) height from the calibration

sample TFT ht. jH standard (TFT) height of the sample

il samples have a
to sample matrix.

DF =s dilution factor; soil samples have a default value of 25 prior to

Identification of Analytes:

Comparison of ̂ sample peak retention times to standard peak retention times is used to
tentatively identify compounds. A window of ±3 standard deviations from the average
retention tirni based on five to six previously analyzed QC check standards can also be
used as the basis for identification. Further considerations should also include normal
vs. abnormal peak shape and the shift in retention times of the surrogates and internal
standards. Ultimately, the experience and discretion of the analyst should weigh
heavily in the interpretation of the chromatogram.
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Dilution of Samples:

Sample which contain levels of analytes above the dynamic range of theĵ e|hpd {the
highest-level calibration standard) must be reanalyzed. A dilution(s) is performed so
that all target analytes can be quantitated and fall within the dynamic range of the
method. If the instrument has been running on sequence, the analyst must determine if
there is carryover present. It may be necessary to analyze a jj agent water blank
(cleanup blank) to ascertain all analytes are below the LOQ,
cleanup blank is repeated until analyte levels are below

Quality Control:

1. Surrogates

In order to monitor both the pe
effectiveness of the methodj
method blank are spiked
recoveries (NPB and

are fiot, the
>n limit.

nthe analytical system and the
ird, matrix spike, sample, and

surrogate solution. Surrogate
atween 75% and 125%. The internal

standard, TFT, must t|â ||||covery between 70% and 120%. If two or
more surrogates are out of specifications, the sample is repeated. If the
surrogate(s) is
the QC check fewii

ification, a QC check standard is analyzed. If
cifications, matrix interference is suspected and

the analyj|||||̂ ||̂ ue. If the QC check standard is out of specifications,
recalibrate and re-analyze the sample.

2. Method blank (methanol dilution)

The values for any analyte detected in the method blank should be
<2.5|tg/kg. The values are in spec if between 2.5 and 5 ug/kg, but if clean
samples are to be analyzed, and potentially reported to the MDL, this could
lead to a false reportable values in the samples; therefore, a methanol
cleanup should be run followed by a repeat injection of the method blank.
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3. Check standard

As stated previously, the calibration curve is verified at least every ten
samples by analyzing a quality control check standard whi<^^ntatns every
analyte of interest. If the recovery for any analyte falls outside t§e 85% to

.•••i:::V.;V::;il'i«:. "•'.V:t:-:!.!-:St"'-

standard115% range, repeat the analysis with a new standar̂ ,
is still out of specification, a new calibration mustĵ perfoitl̂

..iSHlL î SSiSHlsiv
4. Matrix spike (MS) and matrix spike duplicatejp)

These are performed on one sample in
recovery for each analyte of interest
The maximum relative percent
follows:

RPD =

Ibf 20 samples. The
75% and 125%.

'is 20%. RPD is calculated as

x 100

specifications a laboratory control sample
If the LCS is within specifications, analysis can

If the MS and/or
(LCS) must be
continue. If _.._.̂ ^siut of specifications, the QC and LCS must be re-

•«Bftl&K îSpr gr

extracted and reanalyzed. No sample analysis is valid until the LCS is within
specificatkx\s, If the LCS is out of specifications on the re-extraction, a
check standard is analyzed. If the check standard is within specifications,
the LCS soiutton is suspect and should be reprepared and QC re-extracted.
If the check standard is out of specifications, recalibrate the instrument. All
samptes analyzed before the failed QC must be repeated.

22132540.DOC
050896
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Table I |

Compounds Analyzed as Part of the Purgeable
Aromatic Scan or as Individuals 4i;-®ii

Compound Analvsjyt '^^f

Methyl tertiary-butyl ether (MTBE)* 1 aayfJ1 *̂ w

Benzene

Cumene*

Toluene

Styrene*

Ethylbenzene

p-Xylene

m-Xylene

o-Xylene

•These compounds areji^^illy reported but can be reported upon client request.
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Table II

Purge-and-Trap Conditions

Trap Type

Purge Flow (mL/min)

Purge Time (min)

Dry Purge (min)

Desorb Preheat (°C)

Desorb Temp (°C)

Desorb Time (min)

Bake Temp (°C)

Bake Time (min)

Heated Value and Line

I!
40

8

8

ipyilo
9

100 to 130

^tjp

5,_B

245

250

4

260

9

100 to 130

*T = Tenax CBP = Carbo, = Carbosieve S-lll

NOTE: Higher bake temperatures and times may be used to remove analytes which
may carryover after ̂ analysis of samples containing high levels of volatiles.
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Table III

GC Conditions

Detector Temp (°C)

Injector Temp (°C)

Carrier Flow (mL/min)

Detector Makeup Flow (m

Temperature Program

Initial Tempr .*!•«*.!:•* "•^2&3ff:~..: :t« • jt:i ™ • '.'.""a! x'-' •£:
;«U:si-:5S'--i. :«5~tVi;«:r:

,wg§g3SiS!S£i. SS^^F

Initial Hold

;min)

45

3

4

145

1

The PID detector sensitivity should be set so that 1. |ig/L of benzene gives a S/N ratio
of at least 10:1. !f the sensitivity of the PID is not sufficient to reach this level, the lamp
should be replaced or cleaned. Alternatively, the purge and trap concentrator should
be checked for teaks and/or poor trap performance.
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Preparation and Extraction of Soil and Solid Samples
for the Determination of Purgeable Aromatics|f§W|fl|Ii

Purgeable Halocarbons, and Gasoline Range Organic^

Reference:

1. "Method for the Determination of Gasoline Risife l|̂ |cs," EPA
Underground Storage Tank Work Group D*|̂ |rnericlf» Petroleum Institute,
Revision 6, 8/18/93.

is for evaluating Solid2. Methods 8020A, 5030A, and
Waste, EPA SW-846, Third

Related Reference:

1. "Total Petroleum Hydj
.v.V:;\'

Department of Hea&hl
,

2. Method 801

Scope:

SW-846,

lysis - Gasoline Method," California
flXlFT Task Force.

-
, Test Methods for Evaluating Solid Waste, EPA

This method is use||t extract solid samples for the determination of purgeable
aromatics, p^ii|^abialocarbons, and/or gasoline range organics. It may also be used
for the jdĵ ri-TiliiPlii of single analytes from these scans. As per EPA documentation,
a soli<*l%TipleJ|as a holding time of 14 days after collection to be extracted. However,
no EPA^idite has been established to document a hold-time for these extractions.

This method is based on the midlevel method from EPA method 5030A of SW-846. A
solid is shaken with methanol, the methanol decanted, diluted into water, and the water
analyzed by purge and trap gas chromatography. See specific analyses methods for
further explanation of purge and trap chromatography.

Lancaster Laboratories • 2425 New Holland Pike, PO Box 12425. Lancaster. PA 17605-2425 • 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo Process Systems Inc . a Thermo Electron company
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Apparatus:

1. 40 mL screw-capped vials

2. Top-loading balance capable of weighing to 0.01 g with

3. Spatula

Safety Precautions:

Due to the potentially toxic nature of samples submî ejl'llpllints, safety precautions
must be observed when handling samples. ProtejUMttHlP' and lab coats are
required while subsampling. Gloves are optiona)
also be subsampled in a fume hood if a stroj

Procedure:

1. Each sample to be an
"zero-headspace" c
accuracy of the
achieved, an a

svjportiirnended. Samples may
psjcfiiected.

one

received, unhomogenized, in a
Iserve any aromatics, and to ensure

or both of the previous criteria cannot be

2.

mment shall be utilized to outline any inadequacies.

Weigh 20 ,̂g Jlli|§jn1il-a tared, 40-mL screw-capped vial. Record the
sample ĵlliî î pfhe weight .in the appropriate extraction notebook. Be
sure the"s |̂||̂ lnjmber is also written on the vial before setting the sample
as^pll̂ erformation to be written into the extraction note includes:
fi|l|)H ri|||ber, MeOH lot number, and batch number where MeOH was
Mciiî ||||lee below). When it is not possible to use 20 g of sample due to
the naiure of the sample's matrix or limited sample volume, then smaller

;S.ajjti£te weights may be used. However, a minimum of 5 g must be utilized.

3. Add 20 mL of reagent methanol, which has been previously analyzed and
found to be free of any volatile organics, to the vial containing the weighed
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sample. Seal the screw cap on the vial to prevent leakage. If the sample is
not dense enough to be covered by 20 ml of methanol, or if the sample
absorbs the full 20 ml_, a smaller sample weight may be used

NOTE: If less than 20 g of sample is available, maintain a 1:1
MeOH ratio if possible.

4. Once the methanol has been added, shake the
2 minutes. After the sample has settled for at leasj||ii|ur, or ufiitil a
sufficient MeOH layer has formed, decant the m îiî ||Q a 12-mL
screw-capped vial. Be sure to record the sam|̂ i;numbpph the side of this
vial also.

NOTE: The MeOH may be left on t|̂ ŷ|Vp1̂ |̂ a maximum of 24 hours
before decanting is required. C&jjffjffj^^e required to remove
suspended particles from the

5. Samples shall be stored -4^ |̂xp^p}n-proof refrigerator until analyzed.
After analysis, decany f̂l̂ |̂ pi: MeOH back into the original 40-mL vial
and discard as haz|pldî |̂|iii?r A sample shall not be discarded until after
30 days from sujpttî or'î er client requirements.

6. See spec i f i i y lm 'e thod for dilution information.

23795899. DQCp
022296

Preparedly: / fcfcb^ (_, \^c^J-^7~ _____ Date:

Approved by: - ________ Date:

Approv^dby: ^^^^ ^ JT} _____ ^P Date: 224.2



^Lancaster Laboratories
~l% Where quality is a science.

Analysis #4833
Initiated Date:
Effective Date:

01/15/93

MAR 011994
Extraction Procedure for the Determination
of GC Fingerprint on Petroleum Product?;

in Soil or Solid Waste Matrices «

References:

EPA SW-846, Method 3550, Sonicat:i,fgpi||||i£ractlon.

Sonicator Ultrasonic Processqj?l^^y^ell Disrupter
' ,

|̂|p:, Inc., 1985.

eum products extraction
GC/FID (Analysis #4703,

GC/FID (Analysis #4835),
#2012), or TPH by GC/FID -

Operations Manual, Sound

Scope:

This procedure is applicable
from soils or solid wastes,,!
5256, and 5300), Petroleul
Qualitative GC Fingerp
DRO (Analysis #5321

The analysis
application in|£
extracted
product

Basic

A me1|§uredj:Weight of soil or solid waste sample is blended with
anhŷ llpHpltedium sulfate. This mixture is then serially
extracted with methylene chloride using a sonic probe disrupter

«
The serial extracts are combined, dried, and concentrated to

ĥ cTPli||gk3Ld be consulted for more specific
ori|§̂ >̂n̂ r Many "nonpetroleum" organics are also
feŝ ifciSifessij,,— ancj may interfere with petroleum
-**- -:33Lrion and/or quantitation.

Lancaster Laboratories, Inc. • 2425 New Holland Pike, Lancaster, fy\17601-5994 • 717-656-2301 • Fax:717-656-2681
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approximately 1 ml, which is brought to a final volume of 5 ml.
The extracts are analyzed by Gas Chromatography using FIJI, ,*
detection (by one of the methods listed in the Scope

Apparatus:

1. Sonic probe apparatus, Heat Systerns-
Model W-385, or equivalent

2. Kuderna-Danish - 500 ml, with
and 10 ml graduated ampule

3 . Chromatographic column: .„,
400 mm long with a

4. Water or steam bat

5. 11 cm diameter

P'Snyder column

ID, approximately

6. 11 cm

Reagents:

- Pesticide quality or equivalent
|pptij II Grade)
!•&*, •??'

:̂ §. A|t£tone - Pesticide quality or equivalent

i?"*"Carbon Disulfide - Glass distilled, HPLC/spectral grade
*

4. Sodium Sulfate - Reagent grade prepared by baking at
400°C for 4 hours prior to use, to remove organic
contaminants
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5. Surrogate Standards - Chlorobenzene, Standards Grade -
Chem. Service, o-Terphenyl, 99% - Aldrich Chem..;HCo. or
equivalent '̂ Stlltiife. Jit

6 . Spiking concentration of surrogate

For stock solution, accurately weigh (̂|̂%.,
A,.' 'SBIS!

o-Terphenyl and 0.5 g chlorobenzene .̂ Ê-d"!̂
I °-8 9
ml

volumetric containing several ml aifiiisetonef'' Bring the
flask to volume with acetone. TĴ |?"l̂ f̂e: solution is
stored in a freezer and is stâ ^̂ j

Ktt-MS:"

s5!x months.

For a working solution of
™* .~:

a DF 10 of the above
stored in a freezer a

te standards, make
*one. This solution is
for six months.

7. Spiking Solution: .JEff
.rfS""r

and 4703 for the. karc
Unless
solution in

its section of Methods 4835
pon of the spiking solution.

Hed, use 1.0 ml of this spiking

Preparation of

All glassware .,;|
hours, rinsechl
with de

IP? in dilute "Chem-solv"^for at least four
Ptimes with tap water, rinsed several times
Kuderna-Danish glassware is oven dried at

Sainpl*!! Collection:

be collected in 8 oz glass containers with minimal
headspace and kept cool (4°C) until extraction is performed.
Holding time until extraction is 14 days. The analysis should be
performed within 40 days from extraction.
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Safety Precautions:

All concentration steps should be carried out in a hood;if
exposure of skin and respiratory tract to
carbon disulfide, or acetone should be avoided. Mi|
materials to be analyzed by this method are "unteaownllltltiind mayĝgsgi,. : ŜS8Ssv.
contain toxic materials. Use good laboratorŷ f̂ ^1- JiiS§'—
handling of unknowns.

Extraction Procedures:

1. Soils and solid wastes are
subsampled for extractio:

bized before being

Weigh 60 g of the soli
attempt should be
of the contents o

50 ml beaker. An
a representative sampling
container.

NOTE: While
and
petroleumjfft

le sample please record visual
relating to its

content (such as strong gasoline
., dark oil material present,

etc.).

*®m®Sjjjj^&
sodium sulfate to the beaker and stir

using a clean glass stirring rod. Record the
er, the initial weight, and any comments about
e in the extraction log. Spiking solution as

sj|fcified by the analytical method is added to the
Ipmple at this time (See Reagent #7). Add 1.0 ml of
the surrogate working solution.

ri
ls®S£aals;

Add 100 ml of methylene chloride to the beaker.

5. Set up the sonic probe as described in the manual.
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9

10

Immerse the tip of the sonic probe approximately
1 to 2 cm below the surface of the liquid in thy§, beaker
containing the sample.

Disrupt the sample:

a. If using the medium tip, turn to
for 3 minutes.

b. If using the large tip, turn/
.wi:':~r.; "

,<8gSg\S&,.

Remove the probe from the s

3 minutes.

Repeat
paper a:

:-1 ff

Decant the liquid from
setup consisting of a
3 filter paper. Th
filter flask with

NOTE: Be sure
solvent is

a filter funnel
,nel containing Whatman

r connected to a 500 ml
i vacuum.

ie vacuum off immediately after
served dripping from the funnel.

9 using the same beaker, filter
|inl̂ §̂gT̂ î: funnel for each sample. Perform a
lilliiaiiliilbn in the same manner.

11. Billiî jjiieing the probe into a new sample, rinse with
water and acetone and wipe with a

to remove any soil present from the previous

12?lsRinse the filter paper with 10 ml of methylene chloride

13. Pour collected extracts into a Kuderna-Danish, add a
glass boiling bead to the K-D, attach a 3-ball Snyder
column and wet the column with methylene chloride.
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14

15

16.

Place each K-D apparatus on a steam bath and concentrate
the solvent to about 1 ml volume. Allow the ag|j||ratugk
to cool for at least ten minutes. Approximate!!
2 ml will condense into the ampule during
Remove the Snyder column and- flask, r:
with a small amount of methylene chloride.

."•;:«;«• •":'::.

Quantitatively transfer the entire
ampule to a 5.0 ml volumetric f1

in a vial file an

NOTE: If highffljj

appropriate sample identificati
transfer a portion of the sol
with the appropriate sample
of the solution to a 12 nv
the appropriate sample
have a teflon liner,
freezer--dated with

ed with the
11 and

p a GC vial marked
transfer the rest
also marked with

Pie vial cap used should
12 ml vial in the

and put the GC vials
hem in the GC Instrument Room.
;

petroleum are expected based on
ns, dilutions should also bepreliminarŷ ,̂,- ̂^̂

prepared, ̂^^^^^B., and documented.

the surrogate working solution with
MeC},||if a portion in a labeled GC vial so that it
canv.Jbi§i l|j|!|. with the batch of samples. Store the

_"'£2SsS!L f «_•!___ _ _ n _ _ j__ J _ _ • _ _ ^*"» _ 1 __.! _ T j_ 1_ _ ,*_ 1__,3|p||p||i (e§Pbf the solution in a 12 ml vial that has been
sast r6|| lately labeled with the rest of the vials in the

Calc

See analysis method.

Statistical Information:

See analysis method.
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